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The value oould be oomputed from observations registered by the miorometer at piles 1 and 9
(single 1lifts h) and hg respectively). The penetration of the aotual test pile 5 was found to be
ec = 65 - hg, this being the difference between the miorometer observations e; at this pile and the
l?i‘t » deduoted from h; and of the above mentioned group of piles at place 5, All these vertioal
pile shiftings are represented the table of Fig. 2, in oomnection with the pressure foroes gradually
inoreased in the oourse of two hours from 20.L46 to 42.28 t. There will also be found the average
friotional tensions T, oaused by the pressure foroes P on the side-area-F of the piles (if the resistances
at the pile shoes are ignored) and the longitudinal tensioms & (pull z, pressure d) related to the
oross-sections f of the piles, For pile=group 1 to L and 6 to 9 Fz = 259,500 om@ = 25,95 m° and fy =
5115 om?, while for pile 5 the analogous values are Fq = L0100 or? = Li,01 m® and £f3 = 660 orf., Then there
s T, n= P, Td.m =£ 2T, =204, =£ . The above mentioned table also shows the progress

1 1 1

Fy Fa £, 3
of the test, The load was sometimes allowed to act unohanged for a longer period, and onoe the load wes
partially removed in order to asoertain a possible elastioc behaviour, The piles of the aforesaid group
are driven into the ground at a depth of four metres, whereas pile 5 is L. metres deeps As several
trial bores have shomrm, the piles are, for the upper three metres of their depth, in young alluvial soil,
while their lower ends rest about 1.2 m deep in blue olay of the Pontium period. The first kind of soil
was pedologioally exemined end, with its broken stone and sand oontenmts of L&%, 52% Mo end 2% silt apd
olay, recognized to be an orange-yellow sand containing dust and clay, rioh in deposits, dating from the
latest Flysohealluvions of the River Wien. The matural humidity of this soil was asoerteained at w =29%,
its degree of plastioity B~Li; its shrinkage is 8 = 2%; its oone flowing test specimen fell to pieces
af'ter having been immersed in water for eight days, This kind of soil alternates in layers of fine gray
sand of greater plasticity (B~~9), with oonsiderable clay oontents.

The relations h;/P and eg/P desoribed in the table (Fig. 2) are graphioally represented as loed/shift
diagrams in Fig. 3. It will De seen that the pressure resistence of suoh a pile in this partioular soil
is exhausted when the yield point of the latter is reached, ocorresponding to a pile compression of 6l.1
kg per square oentimetre of the oross=section. The resistance of the pile against extraction appears to
be limited at & maximumm lifting power of 1.63 ‘l:/m2 in relation to the pile side area. The soil showed
an entirely plastio behaviour during this test.

No., I=6 PILE LOADING TESTS, BONNET CARRE FLOODWAY
J. P, Dean, Captain, Corps of Engineers, U.S.A.
and J, C. Baehr, Junior Engineer; United States Engineer Offioce, Seoond New Orleans Distriot

The projeots, loading tests for which are oovered in the following report, are all looated in the
Bonnet Carre Floodway, situated along the east bank of the Mississippi River about twenty-five miles
above New Orleans, Louisiana. Sheet A-l.

Inocluded in the struotures for whioh pile test data were gathered and which will be disoussed in
order in the following paragraphs are: &, The Spillway Weir Structure; b. The Airline Highway Crossing:
oe The L., & A, Railroad Crossing, and d, The I. C. Railroad Crossing.

&. The Spillway weir is a reinforoed oonorete structure, 29 feet wide, 7,7000 feet long divided in~
to 22 foot bays and supported on untreated timber piles; with a fore apron Ll feet wide, 2-,15 feet thiok
and rear apron 20 to 30 feet wide, both bearing direotly on the subsoil. Sheets A-2, 3,

Material enoountered in the borings is typloal of recent alluvium adjacent to streem banks; stiff
olays with numerous lenses or pookets of paoked sand whioh show very little, if amy, ocomtinuity. Sheet
A5,

Piles under the main portion of the weir are untreated timber, €5 to 70 feet long, out off to ele-
vation+6 feet M,G.L., with natural ground surface &t approximately+12 feet M.G.L., and spacsd 3 feet
oenters along the length and L to 5 feet on the width., Sheet A<l

Pile driving and loading tests at the weir site were of both round timber piles and Raymond ocon-
orete piles. Wood piles of untreated long leaf yellow pine, 6=8 inoh tip, 15-16 inoh butt, with penetra-
tions of 65 to 70 feet below the bottom of a 5 foot excavation, and driven with a No. 1 Vuloan hemmer,
5000 # weight, 3 foot drop.

Conorete piles, preocast reinforoed piles, 8 inoh tip, 22 inoh butt, with penetrations of 30 to 35
feet below surface of a 5 foot exoavation, were driven with the same Vuloan hammer as above, Sheet A=H,

Pile driving reoords were kept on all piles, and bearing oapacities ocomputed by the Engineering
News formula indioated safe loads of 1l to 24 tons for timber, and 13 to 28 toms for oomorete piles.
Loading tests, oonorete blooks and pig iron om a loading platform, oonduoted on these same piles short-
ly after driving, show maximum loads supported with settlement under 24 inoh of -from 25 to 50 tons for
timber and 50 to 100 tons for oonorete. Sheet A=7a, b, These test loads were from 2 to 3 times those
indioated as safe by the Engineering News formula,

A marked differemnce in supporting power (skin friotion) is noted between timber and oonorete piles;
timber varying from 250 to 5004/ sq ft, and ocmorete from 600 to 1200#/sq ft. This difference is prob=-
ably due to the faot that for a skimmed timber pile friotion is between wood and soil; wherees for oon-
orete the shear surfaoce is a minute distance from the roughened pile surfaoce, the friotion being of
soil against soil,
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Soil bearing tests to disologe the safe bearing oapacity of the top soil were oonducted sinee both
fore and rear apron were to bear direotly on the soil. In all, four such tests were made as follows:
(1) 4 = 1 £t x 1 £t posts supporting a loading platform; (2) 6 £t x 8 ft flat slab; (3) 3 £t x 6 ft;
and (L) 2 ft x 2 ft flat slab, Loads applied were of oonorete blooks and pig irom, with load-settle-
ment graphs shown on Sheet A=9. A marled inoreaese in unit supporting power- is notioced in the oase of
the smaller areas, the 1 £t x 1 ft post supporting 2500#/sq ft while the 6 ft x 8 £t slab supports only
1900#/sq £t with less than % inoh settlement.,

be The Airline Highway Crossing is a reinforoed oonorete beam and slab roadway L0 £t wide, 6,000
ft long, supported by 20 in x 20 in conorete pile bents spaced 39 f't centers, with a 1,500 f't earth em=
bankment on either end. Natural ground surface varied from+2 to+l £t M.G.L., with ocut-off at+19 ft
M.G.L. Sheet B-1,

Test borings along the proposed center-line show that the material may be roughly divided into two
strata., The upper extends from ground surface to a depth of -65 ft M.G.L. between Stations 2110+00 and
2119400, and to =5 ft M,G.L, from Station 2119400 to 2170+00, It oonsists principally of medium and
firm olays, LO to 80 per cent olaey (0,005 mm) and 30 to LO per cent moisture (per cent wet weight), with

slightly higher moisture content at the surface. Ococasional lenses of humus, with moisture comtents
60 to 70 per ocent, are found in the upper 15 or 20 feet. A few soattered pockets of sandy material oo-
cur throughout. The lower stratum is made up ohiefly of very hard yellow and gray olays, Lo to 80 per
cent clay, moisture oomtents of 15 to 27 per oent, with ocoasional pockets of sandy material., Sheet B-2.
In all, a total of L8 test piles, each
20 in x 20 in x 75 ft, precast concrete, were
driven with #0 Vuloan hammer and loaded with

: H=H i e e Y B A r ! S5 ton conorete blocks. Graphs of driving and
a4 ] o e Aaed fmae iy EEaEEEm | loading date on each pile are given on Sheets
: e e . . |  B=la, b, o, d, eto. On these graphs is plot-
p T 1 ’“% | EHEE EEW] T ted also the top elevation of the hard clay

& sty Pk ] DO stretum, It might be noted in passing the

s ] &2 AN B Sy marked inorease in driving resistance or skin
- e A — B B e e friction when pemetrating the hard lower stra-
0l 3 ot L A AT B ) 1 1 tum, Sheet B=5 shows a comparison of the

j L e ¢ 0 . w0 EE AN EE R driving resistance in each layer based on the
5 ettt Vit 1 Engineering News formula, indicating a value
s = '77744 of about 100#/sq ft for the upper, end 600

3 I .0 [ o s e EEameEE a0 to B004/sq ft. for the lower.

P I I ittt buwiiv S R o =R AT Test loads, sustained with less than

"z 1vl i 4 vz N & \3-:0 va.\‘ IR PR EE R E YR I N % in settlement, of 50 to 120 toms, were 2

- 7 tol times the value indicated as safe by the

Engineerirg News formule, the same as in the
case of the weir.

A series of five Carnegie H sections of verious weights snd lengths were driven along the north
approach, with a No., 1 Vulcan hammer. Complete driving records were not kept, only the penetration per
blow at the end of a driving period was recorded. See Sheet B-6, Pile No, 1, en 8 in, 33%#, H sectiom,
was driven to 49 ft penetration and loaded to 28 tons with no settlement. Piles Nos. 2, 3, L4 and 7
wore first driven to 4O ft penetration and loaded. Subsequently, 20 £t end 10 ft sections were spliced
on one at a time, piles redriven end loaded at each new penetration. Sheet B=6., Pile No. 3, & 10 in
L9y section, was boxed in by welding plates between the flanges to increase the skin friction. Com-
pariscen of loeding of Pile No. 2, a 10 in L0t section without boxing, with No, 3, shows an appreciable
increase in the supporting power of the boxed sectiom.

ce The L. & A, Railroad Crossing is a single track trestle, supported on creosoted piles, seven to
the bent, 14 in x 1L in creosoted oaps and L steel 2L in I beams, 2l ft long stiffened by diaphragms at
the third points,

Material encountered in the borings oonsisted generally of blue and gray clays with oocasional
pockets of sand and hwmse. A layer of hard cley was found at =L5 ft M.G.L. Sheet C-1.

Test piling of timber LO to 60 ft lengths, were driven with a double aocting No. 2 Vuloan hemmer and
loaded by means of a steel water tank on & loading platform. No sustained loeding tests were oonducted,
& maximum of three hours being required to load piles continuously until failure occurred. Sheet C-2a,
b,

Loads for 50 ft penetration ranged from 25 to 50 tons with settlement under % in,

de The I. C, Railroad Crossing is a standard ballast deck double track creosoted timber trestle
carried on 12 pile bents spaced 13,5 ft apart with firewalls at intervals of 500 to 900 ft. Incorporated
in the treostle are five 35 ft and five 70 ft I beam spans for passing of drift.

Borings adjacent to the crossing showed alternate pockets of very soft sand and elay with consider=-
ablo humus to & depth of =L0 ft M.G.L. From -0 to =60 ft M.G.L., the materiel wes predominantly very
solt clay, Sheet D-1l.

Piles in the firewall and pier footings were spaced 2% to 3 £t on centers with cut-off elevation
«15 ft M.G.L.
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Test piles of oreosoted long loaf yellow pine 75 ft lengths were driven with & No. 1 Vulcan hammer;
penetration 30 to L5 £t below bottom of oanal at elevation =20 ft M.G.L. Loedings of pig iron on a
timber platform were applied oontlnuously until failure ooourred, & meximum of 25 hours being required
for any one test. Sheet D=2a, b, Test piles with pemetration of 30 to L5 ft sustain test loads vary-
ing from 15 to L0 tons with settlements under % in.

Conolusion: Bearing power of timber piles at the Weir, L, & A., and I. C., were practioally identi=-
oal, varying from % to 1 ton per ft penetration. The value at the Weir site was slightly less probably
due to the time element involved. A period of 5 to 20 days elapsed in these tests whereas for the rail=-
road tests only one day at most was required.

A gimllar oomparison of oonorete piles at the Weir and the Airline Highway shows a supporting power

+1% to 3 tons per ft penetration at the Weir and 1 to 23 tons per ft at the Airline, the sandy material
at the Weir probably aocoounting for this inorease.

A 20 in by 20 in oonorete pile and an 8 in tip, 16 in butt wood pile driven in oonneotion with the
Carnegie H seotions show the following bearing oapacities for 78 % ft penetration; oonorete 128 tons,
E:Lmber 110 tons, 12 in C, B, seotion 73 tons, 10 in boxed seotion 58 tons, and the same unboxed seotion,

O tons.

APPENDIX
a, Woir Struoture
Sheet A=l General Looation
A=2, 3 Construction Details
AL Pile Plan
A5 Soil Borings
A=h Looation of Pile & Soil Bearing Tests
A=Ta, b Driving & Loading Graphs
A«9 Soil Bearing Graph
b. Airline Highway
Sheet B=1 Profile & Elevation
B=2 Borings
B=la, b, o, etc. Driving & Loading Graphs
B=5 Skin Friotion Graph
B=6 Carnegle H Sections
0. Lo & A, Railroad
Sheet C=1 Looation & Boriugs
C=2a, b Driving & Loading Graphs
d. I. C. Railroad
Sheet D=1 ¢ Looation & Borings

D=2a, b Driving & Loading Graphs
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LOCATION OF TVST PILES AND SOIL BEARING TESTS ALONG WEIR.
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