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.AllSTRACT 

Various methods of supporting the AFA standard sand ram.mer 
were studied to find their effects on sand strength and permeability. 
It was found that shock absorbing supports were unsatisfactory. 
Several acceptable methods are described. 
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10. As-un nlternntivo to tho board, a g!'OUJ) of rubber shock 
nbsorbors wns plnccd under a stnck of five weights ns shown in 
plntc 8. Tho g rocn compressive strength produced in this case 
wns 6.962 pounds per square inch. A simil:ir arr~ement wns tried 
with only ono weight between shock absorbers and tho base of the 
r::unraor. It is shown on Plate 9. This mounting produced n green 
compressive strength of 6. 866 :pounds per s quaro invh. 'lhua it is 
seen thnt, oven with a weight of 166-pounds, mrur.imum compressive 
strength can not be developed on shock nbsorbing devices. 

11. Series 10 (Plate 10) shows the effect of placing the rrumner 
on the iron stnnd which h.'.ls been used hero for several years. The 
strength produced wn.s 7.236 pounds per square inch. This chocks 
very c loscly with thnt produced with the r.:unmer on tho. fl.'.oor. Serici 
11 (Plntc 11) includes only five tests and was n:ndo with tb:l rammer 
fnstened to the top of the table over one leg. Tho table top was a . 
tl·ro-inch plank, and the legs wore 4 x 4-inches square and about 30-
inches long. The strength produced was ?.294 pounds per squnre inch. 

12. The tests described above were com:oloted on the srune day. 
T'~o dnys lnter seven more series of tcsta were run which vero made 
on tho s D.Ille bntch of SMd but the results .1rc not necos sarily com­
p.1r.:1.blo to those from the tests described nbove been.use the s~d 
hnd two nddition.11 d.:iys to temper. ,nie first of these tests, Series 
12 (Pb.to 12), wns I!lllde with tho rru11IJer fastened to too concrete floor 
by sooll oxpnnsion shields cnlled corkers. Care wns ta.ken to select 
.1 very flat nrca on tho concrete. Tho strength produced •,ms ?.472 
pounds per square inch. Series 13 (Plate 13) wns made with the rnmmor 
pll'l.Ced on rubber shock nbsorbers "11th weights totnling 261.7 pounds. 
The strength produced wns only ?.138 pounds per square inch which is 
well below th.1t produced by n rigid supnort. In Series 14 (pln.tc 14) 
the r ::unmer wns plncod on a. wooden foundntion consisting of a cylindrical 
post, 8-inches in dirunetcr n.nd 38-inchcs high, to the top of which 
wns fastened an onk block 2 x ? x 10-inchcs. The post wus fnstcnod 
to tho floor nnd tho ra.mmcr secured to the top• The strength produced 
wns ?.471 pounds per squ"l.ro inch which is nlmost identical with that 
produced when tho raomor wns on the concrete floor. 

13. Tho tests on tho iron stnnd were m,..dc by two different operntors 
a ad n.ro shown .1s Series 15 nnd 16 in Tnbl0 1. The s trongth of the 
specimens made by t h e first operator was ?.368 pounds per squn.rc inch 
while thnt produced by the second w.s 7.489 pounds per s qu.."l.ro inch, 
n difference of 0.121 pounds per s quare inch. The avorngo of those 
results is 7.428 pounds per squnro inch. The dcvi~tion from the 
avcrngo is 0.061 pounds per squn.ro inch n.nd the percent devintion is 
0.8 percent. This is believed to be sntisfnctory ngre~mcnt for tests 
of t his type. 
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14. In order to give tho shock ~bsorbing doviccs tho best possible 
test, it wns decided to run one more series with a heavier weight than 
hnd been u.scd previously. The boo.rd wn• used and loo.ded with steel 
blo·cks with weights totalling 328-pounds. The rammer waa clamped on 
top of theso and ten tests were m..~de in which the green comprcs■ive 
strength avcr~ed 7.210 pounds per square inch ,'14 shown in Seriea 17 
(Plnte 17). l'rom this it is <Dncluded that it is not prncticru. to 
use shock absorbing devices of other non-rigid supports. 

15. For the finn.l series of tests the comer of the t nblo wna sanded 
to a. very fln.t surface and the rammcr clmnped tightly to it. '!'hose 
tests, Series 18, produced a green compressive strength of ?.526 pounds 
per square inch. The nver~c results from tho eighteen series described 
nbove arc shown in T.'.1.ble 1, 

16. Since these tests were ma.de on different dnys, those mndo tho 
first day arc not compn.rablo to those !!11ldc two d~ys later. To form 
n oci.sis for comparison it wns decided to nveragc tho re■ults of te1t1 
mndc on the rigid supports for each day scpn.rn.toly. Tho individw:11 
results for each dn.y may then be discusseda1 pcrccntngo davintions 
from the o.vernge for thnt day. '!his information is shown in T~ble 2. 
The green compressive strength is 0.207 powids per squn.re inch highor 
on the second d~y thn.n on the first. The maximum deviation from the 
nvcrngc wns 1.30 percent o.nd the o.vero.gc dcvi~tion from the nverage 
only 0.45 percent. 

onclusions 

17. Fror;i this work the following conclusions mny be drnwn: 

a, Between specimens romed on rigid n.nd non-rigid 
supports, n difference in density, perooability and strength 
exists. This difference is most c nsily detected in the green 
compressive strength tests. Values for the conditions t estcd 
rnngcd from 6.50 to 7.53 pounds per square inch, 

b. Non-rigid sup~orts should not be ~so4. This 
includes wooden tables, tnbles on wooden floors, etc. 
Setting the r::>.mirer over the leg of n heavy t 11.ble s ceill.S 
to be very satisfactory if sup-ported on n concrete floor 
or found...-i.tion. 

c. Shock 11.bsorbing devices, even with large weights 
between tho r.-unti.er nnd the shock nbsorbers, do not pro due c 
specimens c~uivnlent to those mndo on rigid supports. 
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d. Only minor differences were found to exist 
between the various t ypcs of rigid supnort. Steel, 
concrete or wooden colw::ins, securely anchored with 
the r'l.mmer fastened tightly to the top, are .-ill S1l.tis­
fnctory. They should rest on a substnntial floor, 
pr0fcrnbly of concrete. Mounting the rammcr directly 
over the leg of n he~vy tnblc produces good results. 
In this c.-isc, c:1re should b c tnkcn to be sure th-it tho 
fit between the rnmmcr b,'1..SC and the t:-,.ble top is good. 

c. All four legs :lnd the boss under the drop 
weight s11cuh: b enr on the supnort nnd the r :\J!l!DCr 
c~ould b~ socu:-cly bolted down. 

f. It is dcsirnble to have the bottom side of 
the rnmmer °;)c'-sc machined fl-1t or :i.t least so that the 
boss nnd nll t;1ci logs nrc in the c:,,,mc plncc. A good 
fit to nny flnt su~fncc is then nssured. 
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TAJ!LE l 

Summary of Tos t Resul ta 

D,.'l.tO Series Woi~ht Green Orcon 
NO• Lbs. Pcrmonbili ty Comprossivo Description of 

Stre th Foundation 
I 

ll/17/43 l 152 128 6.623 Bonrd ns described 
" 2 152.5 126 6,495 Board with 29,5f 
" 3 153.5 121,6 6,704 n " 60,5# 
" 4 154 123,2 6,753 • " 95,6# 
" 5 154 122,8 6,968 " • 130.9# 
" 6 154,5 119 7,052 • ff 166,0f 
" 7 155 112,3 7,244 Concrete floor pl119 

n 8 154.5 119 
65,f - no corkers 

6,962 Shock Absorbers 

n 9 153.5 128 
plw, 166#, 

6,866 Shock Absorbore 
plus 35,lf 

" 10 155.5 115 ?.236 Iron St-0.nd 
n 11 155 115 7,294 Corner of Table 

ll/ 19/43 12 155 118 ?.472 Concrete floor -
corkers 

n 13 154 123.2 7,138 Shock nbsorbor!!I 
plus 261. ?f 

" 14 154.5 122 ?.471 Wooden Post ' 15 154 125.6 ?.368 Iron Stnnd 1 1st oper. ! " 
" 16 154 126.2 7,489 Iron Stnnd, 2nd oper. 
n 17 153 128 7,210 Board with 323,I. 
n 18 l5ij,5 126 7,526 Co:t'D.er of Tnblc. 



I' 

I 

Dntc 

I 

11/17/43 
• 
• 

11/19/43 
• 
" 
" • 

TABLE 2 

Compo.rhein of Results on l)lfferent Day■ usi~ R1gid l'ound.ations 

Series 
!lo• 

7 
10 
11 

12 
14 
15 
16 
18 

AVera&:e of Deviation froe Percent Deviation 
Series the Aver e froc the Aver e 

7.244 .014 0.19 
7.236 .022 0.30 
?.294 .036 0.49 

7.258 pounds per sqUD.ro inch - Average Cocpressivo 
Strength on Rtgid Foundations 

7.4?2 
?.471 
7.368 
?,489 
?.526 

.OQ7 

.oos 

.097 

.024 

.061 

0.09 
0.00 
1.30 
0.32 
8.82 

?.465 pounds per square inch - Average 
Compressive Strc~th on Rigid 
Foundations 

0.45 percent nea.n dcvio.tion fro.o nvorage. 
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AFA SAND RAMMER MOUNTED ON WOODEN BEAM WITH 60.5 LB. REACTION BLOCK 
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AFA SAND RAMMER MOUNTED ON WOODEN BEAM WITH 95.6 LB. REACTION BLOCK 
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AFA SAND RAMMER MOUNTED ON WOODEN BEAM WITH 1309 LB. REACTION BLOCK 
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.;;. 154.S 119 
7.02 

6.92 
Average 119 

Steel We,9hh (IGG fimlt) 
7. 052. 

~ . 
-- --- - - --- - - - -------- - ---

Wooden Board. -- ----- - -

-

IE!ii Br-ick 

-

----- -- - - - --- ----

Wooden Table 
-- -- -- - - -,, --==----

-

AFA SAND RAMl'vER .MOUNTED ON WOODEN :BEAM : w1TH : l66.0: Ls. REACTION: BLOCK 
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AFA SAND RAMMER MOUNTED ON WOODEN BEAM WITH 328 LB. REACTION BLOCK 
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