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INTRODUCTION

Inquiries were received concerning the adjustment of automatic compaction devices to achieve
proper coverage by the rammer in the compaction mold. The devices used at the Engineering and
Research Center laboratory. have traditionally been set at 8 blows per revolution, but available
information on proper rotational adjustment was inconsistent. A study was made so that USBR
(Bureau of Reclamation) automatic compaction devices could be adjusted consistently and cor-
rectly.

TERMINOLOGY

The term ‘‘automatic compaction device’’ refers to a mechanical device used to perform the
laboratory (Proctor) compaction test by automatically applying blows from a 2.000-in (50.80-mm)
diameter, 5.50-bm (2.49-kg) rammer to the soil in a 4.000-in (101.6-mm) diameter compaction
mold. One of two methods is used to obtain uniform coverage of the rammer on the surface of
each soil specimen. The first method uses a fixed rammer location with a compaction mold that
rotates either automatically or manually. The second method uses a fixed compaction mold with
a rammer that rotates automatically. In both methods, the rammer impacts the soil around the
periphery of the compaction mold. The automatic compaction device with the rotating rammer is
described in this report; nevertheless, the concepts in this report dealing with uniform coverage
apply to both types of devices.

In this report the phrase “‘blows per revolution” is used irrespective of the compaction method.
Therefore, an automatic compaction device adjusted to produce 8 blows per revolution delivers
8 equally spaced blows (45 degrees of rotation between adjacent blows) around the periphery of
the compaction mold in one 360-degree cycle for both types of device.

CONCLUSIONS

1. Automatic compaction device settings that result in approximately 6 to 10 blows per revolution
yield test results within the precision and accuracy limitations prescribed by ASTM (American
Society for Testing and Materials) for the laboratory compaction test.

2. A setting that yields 8.33 blows per revolution is relatively simple to obtain and results in an
even 25 blows in three revolutions while not impacting the same location twice.



RECOMMENDATION

Automatic compaction devices should be adjusted to obtain 8.33 blows per revolution as described
in this report.

EQUIPMENT

The equipment used in this study was the Rainhart Series 662 Automatic Tamper. This device is
used in many USBR laboratories. It compacts soil in a 4.000-in (101.6-mm) diameter mold using
a 2.000-in (50.80-mm) diameter rammer. The mold has a volume of 1/20 ft3 (1416 cm?), which
is larger than the 1/30-ft? (944-cm?3) mold specified by ASTM [1]*. The 5.50-Ibm (2.49-kg) rammer
is dropped from a height of 18.0 in (457 mm), which is greater than the 12.0 in (305 mm) drop
used by ASTM. The combined effect of a larger mold and a greater drop results in soil specimens
subjected to the same input of energy as obtained with the ASTM procedure (12,375 ft-Ibf/ft3
(5.925 X 105 N-m/m?)).

PREVIOUS RECOMMENDATIONS FROM VARIOUS SOURCES

As a first step in this investigation, a number of sources were consulted to determine existing
recommendations regarding the adjustment of automatic compaction devices. We discovered that
these recommendations were inconsistent and too general in nature.

ASTM standards [1] state (in both Designation D 698-78 “‘Moisture-Density Relations of Soils and
Soil-Aggregate Mixtures Using 5.5-Ib (2.59-kg) Rammer and 12-in. (305-mm) Drop,”" and Des-
ignation D 1557-78, “‘Moisture-Density Relations for Soils and Soil-Aggregate Mixtures Using
10-Ib (4.54-kg) Rammer and 18-in. (457-mm) Drop)’’: “'The rammer shall operate mechanically in
such a manner as to provide uniform and complete coverage of the specimen surface.”” No mention
of the subject is made in ASTM D 2168-80, ‘“Calibration of Mechanical Soil Compactors.”

The Corps of Engineers [2] states "*A mechanical compactor may be used as an alternative to the
hand rammer provided its design permits each drop of the rammer to fall on a different area of
the surface of the soil sample and the entire surface area to be uniformly compacted.”

* Numbers in brackets refer to entries in the bibliography.



Personnel with the Corps of Engineers’ Waterways Experiment Station revealed that they typically
set their automatic compaction devices for eight blows per revolution, but had not studied the
adjustment of these devices.

The Operating and Service Manual for the Rainhart Series 662 Automatic Compactor [3] states
““Generally, if the blows overlap about 20 percent to 25 percent, the resulting densities will ap-
proximate those obtained using proper manual compaction.” However, contacts with the Rainhart
Company indicated that their 20-to 25-percent overlap recommendation was based on a study
performed by the Texas Highway Department using a 6-in-diameter mold and a *‘pie-shaped”
rammer. Therefore, their recommendation is not directly applicable to the USBR procedure.

The USBR [4] recommends that ““The blows shall be uniformly distributed over the surface of the
layer.”” A check of several automatic compaction devices used in USBR laboratories revealed that
the machines had been adjusted to deliver from 7 to 10 blows per revolution. The consensus was
that 8 blows per revolution was the most commonly used setting. However, a setting of 8 blows
per revolution does not strictly satisfy the requirement of “‘uniform coverage’’ because the rammer
strikes in the same location on successive revolutions. This leaves areas around the periphery of

the mold that are never directly impacted by the rammer.

TESTING PROGRAM

A limited testing program was planned to investigate three different soils and three different
compactor settings. -

The three soils selected for testing exhibited a fairly wide range of characteristics to represent

varied field conditions. The characteristics of these soils are summarized in table 1.

Table 1. — Test soils.

Sample no. 23J-2 24G-103 55T-90
Laboratory classification CL-ML CL CH
Typical name Silty sand Sandy clay Fat clay
Liquid limit 25 27 68
Plasticity index 3 15 46
Percent sand 10 35 5
Percent fines 90 65 95
Specific gravity 2.66 2.68 2.70

The solution expected to achieve the best results was to adjust the automatic compaction devices

to deliver 8.33 blows per revolution. This setting has several advantages over other possible



settings:

1. Three complete revolutions result in the required 25 blows. This permits simple adjustment
of the compaction device. This adjustment is described later in this report.

2. During each revolution, blow locations are offset from the location of the blow in the previous
revolution by 5 diameter of the rammer. This results in the most uniform coverage possible for
25 blows in a three-rotation cycle.

3. A setting of 8.33 blows per revolution is not greatly different from the settings commonly
used in most laboratories.

In addition, a 6.25-blows per revolution setting was chosen because its deviation from 8.33 was
approximately equal to that of the 6.25 setting.

The compaction apparatus used in this study was visually inspected and found to be in proper
working order. The height of drop and weight of rammer were properly calibrated. The compactor
was “‘warmed up’’ for 5 min before each test series. The soils were prepared and tested in
accordance with Earth Manual Designation E-11 [4].

TEST RESULTS

A series of tests was performed on each soil using each of the rammer coverage settings. The
results are shown in table 2 and on figures 1, 2, and 3. The appendix contains the test data
sheets.

Table 2. — Maximum dry unit weight and optimum moisture content produced by various rammer coverage settings.

Sample No. 23J2 24G-103 55T-90
Maximum Optimurn Maximum Optimum Maximum Optimum
dry unit moisture dry unit moisture dry unit moisture
Blows per weight content weight content weight content
revolution Ibf/ft3 % Ibf/ft3 % Ibf/ft2 %
6.25 113.9 11.6 120.1 12.1 89.9 28.6
8.33 113.9 11.6 120.0 12.0 89.2 28.9
10.5 113.4 1.7 118.9 12.2 89.0 29.3
Maximum range 0.4 0.9 1.0 1.7 1.0 2.4

of two results,
expressed as
percent of
mean value*

* ASTM Designation D 698-78 [1] states that for single operator precision the acceptable range of any two results, expressed_as a
percentage of the mean value, should not exceed 1.9 and 9.5 for maximum unit weight and optimum moisture content, respectively.



Although the data are limited, the values of maximum dry unit weight and optimum moisture
content for each soil are well within the limits of acceptable precision and accuracy described by
ASTM D 698-78 [1]. Altering the number of blows per revolution (at least within the range between
6.25 and 10.5) seems to have little affect on the measured compaction characteristics of soil.

Nevertheless, we recommended that automatic compaction devices be adjusted to provide ap-
proximately 8.33 blows per revolution because this adjustment is relatively simple to make, is

close to the settings already in use, and results in uniform coverage of the compaction specimen.

EQUIPMENT ADJUSTMENT

Adjustment of the Rainhart Series 662 Automatic Tamper to achieve 8.33 blows per revolution
is relatively simple. The procedure is described below.

1. Place a rag, soil, or similar soft material in the mold and operate the machine for a
few cycles. Always keep the switch in the "OFF"" position while the machine is not in
operation.

2. Remove the collar assembly.

3. Place a matchmark on the top edge of the mold and on the top of the rammer head
(see fig. 4). Make sure these marks can be easily seen when the machine is not in
operation. This may be accomplished by inserting enough soil or other soft material into
the mold so that while the rammer is resting on the soft material, the top of the rammer
will be at approximately the same elevation as the top of the mold.

4. Match the marks on the mold and the rammer head and operate the machine through
one 25-blow cycle to check the rotation. At 8.33 blows per revolution and 25 blows
per cycle, the rammer head should make three complete revolutions, after which the
marks should again match, within a tolerance of +1 in (25 mm). See figure 4 for an
example of how to measure this tolerance.

5. Reset the marks to match and repeat the test. If the test is within tolerance on three
consecutive trials, the machine needs no adjustment. If the tolerance is not met, ad-
justment of the rotation is required.

6. The amount of overlapping of blows is controlled by the angle of the spacer rod (see
fig. ®), which establishes the amount of rotation. Adjustment of the bottom of the spacer
rod towards the column will increase the amount of overlap. Conversely, adjustment of
the bottom of the spacer rod away from the column will decrease the amount of overlap.

Some experimentation may be necessary to arrive at the correct adjustment. Loosen the



handnut at the bottom of the spacer rod and slide the rod towards or away from the
column as necessary.
7. Tighten the handnut and repeat the test. Repeat this procedure until recommended

tolerances are met.

The rotation of the rammer should be checked and reset, if necessary, each time the machine is
calibrated.
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71891 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE sweLe 0. 233-2

TESTED BY V GoLoSmiTH cowuTen BY V. GorosmiTH crecken sy A7 Kwitps v ate e /6853

DEGREE OF COMPACTION, PROCTOR STANDARD [E OR MODIFIED E]

IF MODIFIED, SHOW RELATED INFORMATION AS FOLLOWS:

BLOWS PER LAYER NO. OF LAYERS

HELGHT OF DROP in.

WEIGHYT OF TAMPING ROD b VOLUME OF CYLINDER . MQ74 cu ft

TEST No. | [ = ] s 1 « T s ] R

DENSITY DETERMINATIONS

o

WATER ADDED (cc) 100 200 | 300

WT CYL.+ WET SOIL (-w)c\ 58217 SA3b 580(‘\

WT OF CYLINDER (-u.-)-c\ 3osq 305‘] 3°Sq

WT OF WET SCOIL (353 4 L1 | 28717 a1S0O

WT DENSITY (pcf) 122.11 121.§ 12\.4

PENETRATION RESISTANCE DETERMINATIONS

NEEDLE NO. .

AREA OF NEEDLE (sq in.) N/A

AVERAGE READING (ib)

PENETRATION RESIST. (psi)

WATER CONTENT DETLRMINATIONS

DISH NO. A0 |[ao0l 90

WT DiSH -+ WET SOIL (pH-o (DzLS <39.0
WT DISH + DRY SOIL S11. 71 S70S |488. 2
WEIGHT OF DISH 183.6/1694 [191.2
WEIGHT OF WATER 41.3| S1.0 0.8
WEIGHT OF DRY SOIL 424.1 ! 400-6 331.0
WATER CONT. (% DRY WI) 4.7 12.7| 183

DRY DENSITY {pct) 111.4 1W3.\ IOS-Fl

QUESTIONS TO ANSWER FROM OBSERYATIONS BY OPERATORS DURING TEST

I. HOW FAST DOES SAMPLE ABSORB WATER? FAST MED§ UM SLow
2. 1S DIFFICULTY ENCOUNTERED IN MIXING WATER WITH S0IL?

3. ARE PENETRATION NEEDLE READINGS RELIABLE?

Y. AT WHAT TEST NOS. 1S SAMPLE CRUMBLY? FIRM? SOFT?
S. WAS BLEEDING NOTICED DURING TEST? IF SO.. WHAT TEST NOS.?

6. AT WHAT TEST MOS. 1S SAMPLE SPONGY?

7. omher coments _©:285  Brows PER REVOLUTION

4 U.S. GPO: 1976~ 777-007/1222 Region No. 8
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7-1391 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE swpie 0. 2332
TESTED BY \/ GOLOSMITH COMPUTED BY V Go»DsMITH CHECKED BY ﬂ. f(:“g,zz /ons ég’%&.z

DEGREE OF COMPACTION, PROCTOR STANDARD LX) OR MooiFieo [_]  IF MODIFIED, SHOW RELATED INFORMATION AS FOLLOWS:
BLOWS PER LAYER NO. OF LAYERS HEIGKT OF DROP TR
WEIGHT OF TAMPING ROD b voLume of criinoer__. 04974 cu 1t

TEST X0. l [ ‘ 2 l 3 l 4 T 5 l 6 l 7 l 8

DENSITY DETERMINATIONS

WATER ADDED (cc) 100 200 | 30O

WTOYL.+ WET SOIL Hekgp sB\bL| s936 5844

WT OF CYLINDER (@ 3 059 308519 3059

WT OF WET SOIL Hhey 221sT7 2877 2788

WT DENSITY (pcf) 1222/ 1271.81123.4
PENETRATION RESISTANCE DETERMINATIONS

NEEDLE NO.

AREA OF NEEOLE {sq in.) NIA

AVERAGE READING (1b)

PENETRATION RESIST. (psi)

WATER CONTENT DETTRMINATIONS

DISH NO. 1S3 [ \&1 1114

WT DisH +WET SOIL S56.8/543.0486.0
WT DISH +ORY SOIL g22.3|s01.2{437.2
WEIGHT OF D1SH 1. O 16S.3] 126 |
WEIGHT OF WATER 34.S| 4\8| 4R.8
WEIGHT OF DRY SO1L Aol. 3| 3RS4 1. |
WATER CONT. (% DRY WT) 4.5 | 124 | 8.7

DRY DENSITY (pcf) .G | 1134 11067

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST

|. HOW FAST DOES SAMPLE A°2QRR WATER? FAST__~  MEDIUM SLow

2. IS DIFFICULTY EncuUNTERED IN MIXING WATER WITH SOIL?

3. ARE PENETRATION WEEDLE READINGS REL IABLE?

W, AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?

S, WAS BLEEDING AOTICED DURING TEST? IF SO, WHAT TEST NOS.?

6., AT WHAT TEST MOS. 1S SAMPLE SPONGY?

7. OTHER COMMENTS 8.33 RlLowS PER ReEvoLL TN

4 U.S. GPO. 1976~ 777-007/1222 Region No. 8
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7-1391 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE sweie no. 233-2

vestep oy V. GorOsm TH  cowruten sy V- GotOsmi™ cueexen oy 27 Lovocos ’ mte & 64—?
7
DEGREE OF COMPACTION, PROCTOR STANDARD ok MoDIFIED (]  IF MODIFIED, SHOW RELATED INFORMATION AS FOLLOWS:

BLOWS PER LAYER NO. OF LAYERS HEIGHT OF DROP _in.
WEIGHT OF TAMPING ROD 1 vorume of cruinoer__ 04974 cu ft
TEST 0. [ [ = [ = | v | s I s ] 7 ]
DENSITY DETERMINATIONS

WATER ADDED (cc) 100 | 200 | 20O

WT CYL.+ WET S0iL -(-Hr)q S803 Sq24 sS8o2

WT OF CYLINDER £ 3089 | 0S4 | 30S]

WT OF WET SOIL (-»-)-q 2_744 2865 27143

WT DENSITY (pcf) 12| 12l.0 12\.6

PENETRATION RESISTANCE DETERMINATIONS

NEEDLE NO.

ARCA OF NEEDLE (sa in.) N,A

AVERAGE READING (1b)

PENETRATION RESIST. (psi)

WATER CONTENT DETERMINAT IONS

DISH NO. S‘q \1 220

WT DiSH +WET SOIL S82.0 qug SB6.0

WT DISH +DRY SOIL S1b.4£45.0 S27.4

WEIGHT OF DISH 141.6! 133.8| (S©.2

WEIGHT OF WATER 38.1! S1.8| 8.6

WEIGHT OF DRY SOIL 5708 4q\.2 3 9.2

WATER CONT. (% DRY WT) 4SS | 1\2.6| \8.9

DRY DENSITY (pcf) ey wz.sel 1049

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST

I. HOW FAST DOES SAMPLE ABSORB WATER? FAST MEDIUM SLOwW
2. 13 DIFFICULTY ENCOUNTERED IN MIXING WATER WITH SOIL?

3. ARE PENETRATION NEEDLE READINGS RELIABLE?

Y. AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?
5. WAS BLEEDING WOTICED DURING TEST? ______ IF S0, WHAT TEST NOS.?

6. AT WHAT TEST NOS. IS SAMPLE SPONGY?

7. OTHER COMMENTS 10.58  BpLows PER TEVOLLTION

% U.S. GPO. 1976 777-007/1222 Region No. 8
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7-1391 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE /WLE v. 29G-103
Testen By V. GoLDemiTH  coweuteo BYN. GouoSmiTH checked oY _ A £ 225 e é‘é ,14/63

DEGREE OF COMPACTION, PROCTOR STANDARD [ K| ok MobIFIED | | IF MODIFIED, SHOW RELATED INFORMATLOW AS FOLLOWS:
BLOWS PER LAYER NO. OF LAYERS HEIGHT OF DROP in.
WEIGHT OF TAMPING ROD b voLume of crLimer . 04974 cu ft

TEST MO, T IR J 37i 4 I s | s | 7 [ s

DENSITY DETERMINATIONRS

WATER ADDED {cc) AOO | 400 | SO | 00
WT YL+ WET SOIL 9] S9671 | 6043 (0325900
WT OF CYLINDER 4o q 30543 | 3059|3059 | 30S9
WT OF WET SOIL Libiey QQOB 303429173 2841
WT DENSITY (pcf) L1284 1RA.51 1:1.81 1284

PENETRATION RESISTANCE DETERMINATIONS

NEEDUE NO.

AREA OF NEEDLE (sq in.) N“

AVERAGE READING (1b)

PENETRATION RESIST, (psi)

WATER CONTENT DETERMINAT[ONS

DISH NO. <O L14 | 220 | §9

WT DiSH -+ WET SOiL S19.b6 5'886 $82.8/581.7
WT DISH +DRY S01L 483.0|<31.6/524.0/s14.0
WEIGHT OF DISH 170.8 126.1[1S8.2.| 146. |

WEIGHT OF WATER W.b| S7.0| 88| 73.17
WEIGHT OF DRY SO1L 318.2/408.5|365.8|3267.9
WATER CONT. (% CRY WT) 1.6 ] 4.0 | \b.1 | 20.0
DRY DENSITY (pcf) Wb | 1\1.9] 113.5[104.9

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST

t. HOW FAST DOES SAMPLE ABSORB WATER? FAST ____  MEDIUM SLOw

2. IS DIFFICULTY ENCOUNTERED 1N MIXING WATER WITH SOIL?

3, ARE PENETRATION NEEDLE READINGS RELIABLE?

Y. AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?

5. WAS BLEEDING NOTICED DURING TEST? \F S0, WHAT TEST NOS.?

6. AT WHAT TEST MOS. IS SAMPLE SPONGY?

7. otser coments _ 6-CS BLows PER PEVOLLTION

4 U.S. GPO., 1976—777-007/1222 Region No. 8
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7-1891 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE /smPLE No. Zﬂ§-105
testen oy Ve GOL°§MITH coweuten 8y V. Go LOSMI T} checked 8y 2, L. 2P ate /463

DEGREE OF COMPACTION, PROCTOR STANDARD [E OR MODIFIED D IF MODIFIED, SHOW RELATED INFORMATION AS FOLLOWS:
BLOWS PER LAYER NO. OF LAYERS HEIGHT OF DROP _in.
WEIGHT OF TAMPING ROD b voLuwe of cyLinoen . 0O4974 cu ft

TEST XO. 1 I l s | v [ s T s | 7 | s

DEMSITY DETERMINATIONS

WATER ADDED (cc) A0 | 400 | SCO | LOO
WT CYL.+ WET SOIL erq 5343 | 029|004 | S8q)
WT OF CYLINDER Lhak g 3084 | 3053 3059 | 3089
WT OF WET SOIL =g 2@ 30402945 | 2832
WT DENSITY (pcf) 127.8] 134.71130.€]128.8

PENETRATION RESISTANCE DETERMINATIONS

NEEDLE MO.

AREA OF NEEDLE (sq in.) N ,A

AVERAGE READING (1b)

| PENETRATION RESIST. (psi)

WATER CONTENT DETERMINATIONS

DISH NO. \55 \’7 153 q_b

WT DiSH +WET SOIL S8\l.b1S4217.1| 601-41419.S

WT DISH +DRY SOIL €44.L| S40.6| S38.4/544.0

WEIGHT OF DISH 160.91133.8 160.84157. |
- WEIGHT OF WATER 27.0| S6.€| 2.0 15.5

WEIGHT OF DRY SOIL 283.71406.8 377.6 386.9

WATER CONT. (% DRY WT) 96! 139 i6.17| \4.5

DRY DENSITY (pcf) We.L118.3]111.8| 1050

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST
I. HOW FAST DOES SAMPLE ABSORB WATER? FAST_____ MEDIUM SLOW

2. 1S DIFFICULTY ENCOUNTERED IN MIXING WATER WITH SOIL?

3. ARE PENETRATION NEEDLE READINGS RELIABLE?

4. AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?

S. WAS BLEEDING NOTICED DURING TEST? _ =~ |F SO, WHAT TEST NOS.?

6. AT WHAT TEST NOS. IS SAMPLE SPONGY?

7. orner coments -3 BLOWS PER REVOLUTION

4 U.S. GPO: 1976—777-007/1222 Region No. 8
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7-1391 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE speLe 0. 246 -103

TESTED BY l GOLDQYNTH COMPUTED ev_[-_é_o_;._ﬁm_ﬂ'ﬁ_ CHECKED BY 2% Ao pogno DATE {/{Zf’3
7 -
DEGREE OF COMPACT!ON, PROCTOR STANDARD OR MODIFIED L—_] IF MODIFIED, SHOW RELATED nur/oanmou AS FOLLOWS:
BLOWS PER LAYER NO. OF LAYERS HEIGHT OF DROP _in.
WEIGHT OF TAMPING ROD 1b vorume of eviivoer - 04974 cu ft

TEST NO. I | ] 2 J 3 ] 4 ] 5 l 5 —’ 7 T 8

DEKSITY DETERNINATIONS

WATER ADDEO (cc) A | 400 | &0 | 0O

WT YL+ WET SOIL &g 8428 | LOTL | (OO S8493
WT OF CYLINDER hrhq) A0SE | AOS] 1 DOST | DOSY
WT OF WET SOIL4+bby 2869 | 3011294\ | 2834
WT DENSITY (pef) 127.2 | 133.7] \30.4/\12S.

PENETRATION RESISTANCE DETERMINATIONS

NEEDLE NO.
AREA OF NEEDLE (sq in.) N A N

AVERAGE READING (1b)

PENETRATION RESIST. (psi)

WATER CONTENT DETERMINATIONS

DISH NO. 0 202 | &) 39

WT DiSH -+ WET SOIL 6\0.2| 6311 | L41.) | L40.3
WT DISH + DRY SOIL $68.71580.2 STR.7/Sb)-O
WEIGHT OF DISH 1S3.71 1704 168.S/1S3.8

WEIGHT OF WATER 408! <69 1.4 19.3
WEIGHT OF DRY SOIL 4\4.0 40q_8 408.2 4012
WATER CONT. (% DRY WT) 98 139 [ 16.S]| 4.5
DRY DENSITY (pcf) 1s.8\111.4 in.9q hos.!

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST

|. HOW FAST DOES SAMPLE ABSORB WATER? FAST___ MEDIUM SLOW

2. IS DIFFICULTY ENCOUNTERED IN MIXING WATER WITH SOIL?

3, ARE PENETRATION NEEDLE READINGS RELIABLE?

W, AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?

5. WAS BLEEDING NOTICED DURING TEST? IF S0, WHAT TEST N0S.?

6. AT WHAT TEST NOS. IS SAMPLE SPONGY?

7. OTHER COMMENTS 108 BLOWA PEE EEVOLU_FIOIJ
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7-1381 (8-71) PROCTOR COMPACTION TEST

Bureau of Reclamation

PROJECT FEATURE /smm vw. SSTn
TESTED B8Y )[ Goaogm:m COMPUTED BY M ﬁggosm:m cheexeo oy /%7, L1225 pate &, g

DEGREE OF COMPACTION, PROCTOR STANDARD [E OR MODIFIED D IF MODIFIED, SHOW RELATED INFORMATION AS FOLLOWS:

BLOWS PER LAYER NO. OF LAYERS HEIGHT OF DROP in.

WEIGHT OF TAMPING ROD b YOLUME OF CYLINDER .Qqng cu ft

TEST NO. [ | ] 2 ] 3 [ 4 l 5 L 6 l 7 J 8

DENSITY DETERMINATIONS

WATER ADDED (cc) &L0O0 | 7100 | &0 | 900

M OYL.F WET S01L-Hg S503|S636[S6S5S|S618
WT OF cYLINDER-(-W‘)“ 3084 | 2059 | 2089 3053
WT OF WET SOIL 4 g 2444|2587 259L[ 2SS9
WT DENSITY (pcf) 1083 114.T | 1S, [113.4

PENETRATION RESISTANCE DETERMINATIONS

NEEDLE NO.

AREA OF NEEDLE {sq in.) N A

AVERAGE READING (1b)

PENETRATION RESIST. (psi)

WATER CONTENT DETLRMINATIONS

DISH NO. ZQS qLL 18' so

T 0isH vEr SOl S4S5.1/592.8|563.0 |S83.9
WT DISH +DRY SOIL 4(A.8.4917.8! 466.2/481.8
WELGHT OF DiSH 13711971 \6S.S|170.5

WEIGHT OF WATER 71S.31 950 96.2 | 108. |
WEIGHT OF DRY SOIL 2061 [3940.7| 300.7| 311.3
WATER CONT. (% DRY WT) 24.1 279! 32.2| »4.17
DRY DENSITY (pcf) 8.9 83.71] 811 8&4.2

QUESTIONS TO ANSWER FROM OBSERVATIONS BY OPERATORS DURING TEST
1. HOW FAST DOES SAMPLE ABSORB WATER? FAST MED tUM SLOw

2. IS DIFFICULTY ENCOUNTERED IN MIXING WATER WITH SOIL?

3. ARE PENETRATION NEEDLE READINGS RELIABLE?

Y. AT WHAT TEST NOS. IS SAMPLE CRUMBLY? FIRM? SOFT?

5. WAS BLEEDING NOTICED DURING TEST? IF SO0, WHAT TEST NOS.?

6. AT WHAT TEST NOS. IS SAMPLE SPONGY?

7. otner coments 0. S B(—OWISLEEIOLUT’OU

_—— e
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Mission of the Bureau of Reclamation

The Bureau of Reclamation of the U.S. Department of the Interior is
responsible for the development and conservation of the Nation’s
water resources in the Western United States.

The Bureau’s original purpose “to proviae for the reclamation of arid
and semiarid lands in the West” today covers a wide range of interre-
lated functions. These include providing municipal and industrial water
supplies; hydroelectric power generation, irrigation water for agricul-
ture; water quality improvement; flood control, river navigation, river
regulation and control; fish and wildlife enhancement,; outdoor recrea-
tion; and research on water-related design, construction, materials,
atmospheric management, and wind and solar power.

Bureau programs most frequently are the result of close cooperation
with the U.S. Congress, other Federal agencies, States, local govern-
ments, academic institutions, water-user organizations, and other
concerned groups.

A free pamphlet is available from the Bureau entitied “’Publications
for Sale.” It describes some of the technical publications currently
available, their cost, and how to order them. The pamphlet can be
obtained upon request from the Bureau of Reclamation, Attn D-922,
P O Box 25007, Denver Federal Center, Denver CO 80225-0007.






