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August 1990 

Dredging Research 
Technical Notes 

Suggested Methods for Use of the Point 
Load Tester in Dredging Applications 

Purpose 

This technical note introduces the point load test as a means of providing a 
strength index useful in dredging applications. Since this test was originally 
developed for hard rock index testing, its use for the weak and saturated rock typi- 
cal of many coastal deposits requires special procedures. This note is not intended 
as a self-contained instruction for performing point load tests. Rather, it supple- 
ments previously published standard procedures. The reader should refer to the 
referenced publications as recommended herein. 

ii, ~_- 
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P55 The Point load test was developed as an index test for strength classification of 
2 £L c r0ck materials- During the past two decades the point load tester has been success- 
O o - fuUy USed for quick fidd evaluations <rf drill core and rock fragments. Point load- 
p *- 3 m& allows for the testing of hard rock materials using a small hand-portable test 
D <D ■■§ apparatus. The point load index, Is, may be correlated with other common 
S3 o w strength parameters such as unconfined compressive strength (UCS) 

CO Q- Dredging contractors' claims are often based on material strength changes. The 
Q point load test would allow for quick on-site monitoring of dredged material 

strength. The point load test also has potential in dredging exploration because 
tests can be performed on core immediately while material is in as-taken condi- 
tion, and the usual precautions for handling and storage can be eliminated. Tests 
can be performed in a short time at rninimal costs, so that where material is vari- 
able, numerous point load tests can be performed to monitor changes, and results 
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can be correlated with a small number of conventional UCS tests. Although pub- 
lished information on the point load test relates to harder rock, some Districts 
have already used the point load tester on dredged material. No correlations with 
UCS have been jivailable for the weaker saturated material tv'ical of manv coas- 
tal deposits. Procedures for CQ^du^Hno- D<"»>Tit InaH testa nn snrh materials have 
not been established but are currently under development. Present research indi- 
cates special considerations are necessary when testine these weaker materials. 

Additional Information 

Contact the author, Mr. Hardy J. Smith, (601) 634-2431, or the manager of the 
Dredging Research Program, Mr. E. Clark MeNair, (601) 634-2070. 

Present Research 

Comparative testing of intact rock is a part of the ongoing work in DRP work 
unit descriptors of Rock Materials to be Dredged. To date, UCS and point load 
strength tests have been completed on dredged material from two sites and on 
selected uniform sandstones. Both wet and dry tests are being conducted on each 
material to establish wet versus dry strength relationships. Although such com- 
parative testing is necessarily long-term andy therefore, final results do not exist; 
the testing of these weaker, saturated materials has produced mterirn results in- 
dicating that: 

1. UCS-to-point load strength correlations may be useful for much weaker 
materials than previously thought. The limited results show correlations within 
the variability of dredge site-obtained materials. Tests on the more uniform 
saturated sandstones showed good correlations (although these materials were 
stronger). 

2. Additional considerations may be necessary for use of the point load tester 
on weak and saturated rock materials. These are discussed below along with a 
brief description of the point load test. 

Point T.fta^ TV»et<»r ■ •*»»>»■* %%*.*. 

Point load tests are performed by loading the sample between two platens 
having 60-deg conical points with a 5-mm point radius. Thus, a sufficient point 
IOSU can be proviucu. to iau even uaru igneous samples using a small portable test 
apparatus. A typical load capacity is 10,000 to 15,000 lb (US Army Engineer 
Waterways Experiment Station (WES) 1982), which is more than adequate to fail 
the higher Strength rocks When testino- MY-sizp rorp. Thp armarahis consists nf an 
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adjustable passive platen and an active platen providing the load through a 
UvTs4«-*t««1«.^ *.#%•»«*-  -r^-wncinwmwf* If* yv».j-nri-iAnA   V«r <4   0/UV\nH   T\tC#VM"l  TV*Altltaller OnVflTiroH  Vll?  9 llVUiaUUV. J.CUXL, piCi»UlC JÜ3 plUVlUCU l^jr   « Svv.VHU JfUWll uuutuuuj   v.»^ . v-"—-— «^y   v« 

nK<5T>t/'a1 cmaiir XArifVi rtanHlo rir Jiv a marmallv rmorafipri rprinrnraHflff nishftn 

«rifh rHevV valtro    A hyHranlir niwsciiro «raw rpmrHs rv«»fisiirp at failure, and the 

gage reading is multiplied by the area of the piston to give total point load, P, on 
the sDedmen. Different eases can be used to produce accurate readings for both 
very high and very low point loads to accommodate a wide range of rock 
materials. More detailed requirements for test apparatus geometry, measuring 
provisions, and calibration are given in the Corps' Rock Testing Handbook, RTH 
Std 385-82 (WES 1982), and in the International Society for Rock Mechanics^ 
(ISRM) Suggested Method for Determining Point Load Strength (ISRM1985), 
which has been incorporated in the new Rock Testing Handbook (WuS 1989). The 
new Rock Testing Handbook will soon be distributed to all District and Division 
offices. 

TnifiT1 T «t9s1 Tn^ov JL  UllLl   LJUU.U  ULUI.A 

The point load strength index, Js, is determined by dividing PbyDe where De 

is the equivalent diameter. The index for a given size core is directly proportional 
to the material's tensile strength and can be correlated with UCS as discussed 
below. For good estimates of UCS a good correlation must exist ustween compres- 
f.**«A *»— A i.A*«MlM <.Ufu.*iU £*«». i-*U^ ***** 4.^.^3.0 ««* /...notJATi       1X-M -r\ 4-1**\**.*-1 t*A^-f-c tvisir Ka nar. 
bJLVC (UkU ICIOUC SUCIIKUI 1U1   U.IC UIO.I.CJL.UU. Ail l^l-LtSJLlVJAl-      1 UU» 1UHU VCOLO lliuj'    1Ä.J«.! 

£#*.■■■ **r*A ,%?* (TtiV3i *'-*>-''w™-r»*.*vt*g. TATII-'K/\II4- efi«/lQiv4 y\rariararlrtti rw /vn a cariac r\r lrTOOII ICtV JLl/lJLLVtTVJL Oil CvilC OLS*^\.AJULIC;j.U7   VVlUlUUt (7h(tlLUUlu   Ü11.ÜIUHM\M1 v.*  V»*«. ** *M-***,I* V^*- "**^**—* 

»v-ift- fr^rrmoT-if-c    Tocfo /-nan Via /^arrifwl mif lioinor fTiföO HlfforPTlf RPlTnnlp crpfvmptTIPS. 

Tri the firs'" sarnnlf p-pnrp<»tTv. tests on core mav be t>erforrned diametricallv in 
which case no preparation of ends is required. For this test tiie nearest end point 
must be at least one radius awav from the plane of loading. 

In the second sample sample geometry, the core may be loaded axially. For the 
axial test the core ends must be sawn to produce a plane for the platens to bear 
upon; however, no accurate preparation is required, such as grinding of the ends. 
In this case, a length-diameter ratio of at least one should be used, and 1$ is com- 
puted using De = 4 A/JC where A is equal to width times distance of the mini- 
mum cross-section area of a plane through the loading platens. This test has the 
advantage that very short core pieces can be tested. 

The third sampling geometry is the irregular lump test, which can be performed 
where no core is available in which case the equivalent diameter De is computed 
as above and should be as close as possible to the site-size core diameter, especial- 
ly where point load tests are also conducted. The irregular lump test is best per- 
formed using a width-to-length ratio between 0.3 and 1.0, preferably close to 1.0. 
In all of the above point load tests, ten or more samples should be tester for ea&i 
material, more ii mS rociC is not unixurm. 

WV«on fircf irthwlii^orl   -nrnrt+ lnarl etrttntrfh wao mainlvnsprl tn nrpciict TJCS 

(Broch and Franklin 1972), which was the established test for creneral rock strength 
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classification. UCS is certainly the only widely accepted strength criteria for 
dredging applications today. However, even when making correlations to obtain 
l^\_.-7,   L1LC    Xg    E3XLUUXVI iXf gXVCXL.     Xg    X9 OXZJC UC^UiUCiLl OILU  L?XLUUXU  (L/t \.UIlCV,Ltu   (V (X 

cf An/4atvl e-irro TArlnon r%iiV|1ietiö/3     TTija t1" *■*"**"* ^H*"*"*» 1 cfan/^aTv4 ^larrtöl-or ic ^0 mm 

The index written J-,cm is often used direcilv for rock classification ^ISRM1985V 
The NX core size (54 mm) is close to this size and correction to NX size is recom- 
mended especially where the site exploration uses NX. The strength index would 
then be designated as Is (NX). Procedures for correcting as-taken Is to a standard 
size are given in the Corps' Rock Testing Handbook (WES 1982,1989) but the test- 
ing of samples close to a standard size is recommended to rrimimize error. 

Uncontmea Compressive Strengtns 

The correlation of Is with UCS is both material specific and size dependent. 
Therefore, for best accuracy this correlation should be established for each site- 
specific material. In this case, a number of UCS tests would be necessary, but the 
time and cost savings for large numbers of strength tests would be significant 
using the point load tester. On the average, UCS is 20-25 times the point load 
strength (Is (50)), but can vary over a much wider range (ISKM1985). Where site- 
specific correlations or other material-specific information is not available, the 
UCS can be found using the size correlation graph (Figure I) to obtain the index- 
to-UCS conversion factors. For example, a conversion factor of 23 is found if using 
the common NX (54 mm) core size. 
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Figure 1. Size correlation graph for index-to-strength conversion 
(after Bieniawski 1975) 
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Point load tests on igneous and the harder sedimentary rocks could be expected 
*.r» U^m .-, «M«n1»V,1» xnnwtsfi'nn T.rJtVi T TfC iici-nrr fa/**rire r-lrjo« ffj fhncp g^Ven aboV6. 

T-frvutmrar   fVio uroaVor rnnlr mnlwinlc  wVlifll Jirp Kmirall V dfSdffed bv TTl6ChailiCal 

means, mav require a lower correlation factor. The limited point load and UCS 
tests performed to date on weaker dredged material indicate an average correla- 
tion factor near 20. The materials used in these tests had a large variation in 
strength, typical for the Southeast and Gulf Coast deposits. Correlation was cer- 
tainly well within the variability of the material even using a factor of 23 for the 
NX-sized core. Additional comparative testing is underway and tests on several 
different materials will be run during the next year. A data base report on UCS 
correlations with point load strengths should be available in March 1991 on mag- 
netic disk for field personnel using a point load tester. 

1CÖIÖ Uli VfCiULCl ÖULIU J.XU11U.11ULVFJIJUU IWUV 

Recommendations are given in the Rock Testing Handbook and by the ISRM 
for point-load testing of anisotropic rock (WES 1982,1989, and ISRM 1985). Addi- 
tional special precautions need to be taken for weak, saturated rock which, even 
though essentially isotropic, may have local inclusions öf weaker matenai. In tuis 
case, the point load platens should bear on the naruer portions Oi i»s nonuniiOrrn 
SälltLUt: tU UlUClUw *.CiU>llC KjaullLg Ul uur uvciou ^Iuabao.uun.   uw«»- VUVIOMU ">«"- 
firA*. «...,% n.i/iU ^lii» As* nr\i-w\t- 1>-.o^ nlifsnc r'3'" ryrnAi-tm a T^val f-riTcfiincr failur** a^d Tuxxo cue ouLit uiai UL^ LftjrLtb ivau L/ix*.*xi.xia %.LU.L ^wUs.*, M *.V%».~->- ^.* M.^.*.«...»Q *,«*—_ —— 
«nkvl ¥»ri«-Vir»ttl- faitirjcr f^o öritira comi-ilo    In CllWh a raSP   a 'DOHlt lOSd t6St iS nut 

■nncctMo   Thtic far in f-hp I'nmnaraHvP tPsHnsr rjmOTam. material On which the 
"latens "reduce local crushing is weak enough so that the entire cross section of 
the core can be loaded in compression with a point load tester. Direct UCS tests 
have been successfully made on such material using flat platens configured to 
pivot on the point load platens. Material having UCS values of 2,500 psi or more 
can be tested in the NX size with a point load tester if it is capable of testing the 
harder igneous rocks in its normal point loading mode. The use of the point load 
tester for direct UCS tests in the field would require a small rock cutoff saw for 
sample preparation and would not meet all of the requirements for standard 
laboratory tests; however, results should be as consistent as point load strengths 
and are quite suitable for a fidd-determined strength index. 
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Point Load Test Advantages 

The point load test has proven to be a reliable method for determining rock 
strength properties, and portable equipment is commercially available which is 
suitable for field use. Major advantages of the point load test are: 

1. Smaller forces are needed so that a small, portable test apparatus may be 
used. 

2. Specimens in the form of core or even irregular shapes can be tested and no 
machining is required. 

3. Tests can be done on the dredge or exploration platform using core or ir- 
regular fragments in as-taken conditions. Underwater coastal deposits frequently 
undergo dramatic strength changes with loss of water content. 

4. More tests can be made for the same cost, which allows for adequate sam- 
pling even when rock conditions are variable. 
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