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No. L-2 EXPERTMENTAL ROAD FOR FEAVY TRAFFIC ON A VERY COMPRESSIBLE SOIL (PEAT-BOG-GROUND)

Je A, Royer, Civil-Engineer of the "Provinoiale Waterstaet in Zuid-Holland", the Hague, -

In a part of the Province Zuid-Holland with e very compressible soil, consisting of peaf;bog-ground
of a depth of 8 to 10 m and where the firm foundation is situated about 10 to 12 m below the ground-
surface (fige 3b), 8 number of new roads for heavy traffic must be built.

Ti1ll now the usuel construotion of earth-works in this sort of soil-eondition has been the tipping
of sand on the peat-bog-ground, whioch is pressed away by the weight of the sand, until the latter had
reached the firm foundation. 1In this way the railroad on Fige. 1 was oconstructed.

Apart from the deamage omused to the surroundings by the peat-bog pressed aside, this construction
hes the drawback, that in this case, where the firm foundation is situated very low, a huge quantity of
send hes to be used for the laying-down of the road-embankment, which 1s very expensive.

As the projeoted roads are to have an embankment of ebout 18 m (20 yards) wide, so that each m
length of the road would require 150 to 200 m3 (5000 to 7000 oubic feet) sand for the building of the
embeniment, the construotion-oosts would be too high. Henoce the possibility wee faced to get to & less
expensive construotion, without exposing the stabllity of the embankment to danger.

Therefore was looked for a construction, which would make it possible, that the peat-bog was only
oompressed and not pressed awey. In this oase the sand-body penetrates much slower into the peat-bog
and even if the peat would be compressed at the end to a thin layer on the firm foundation, the sandfill
will be divided over so meny years, that already by that means only is saved considerably on the
building-expenses.

As & method to attain thia (slow) compression of the peat wms chosen a layer of fascine (fasoine
mattress), built on the top of the peat as foundation for the send-body, which wes gradually tipped on
the mattress after it was constructed.

For investigation purposes a road of about 200 m of this system was constructed. It was layed out
alongside o§ e rather narrow many oenturies old road and af'ter completion traffio has been directed over
ite (Fige 1

As et the beginning there were no indicetions how far within a certain time the mattress would
settle in consequenoe of the weight of the roamd-embankment and the treffic and es for the preservation
of the fasoinage it 1s necessary, that within a few yeaers the top of the mattress 1s lying beneath the
underground water-level, the peat was dug out over a depth of 1 m (Fige. Le & 5a). On that level the
fasoine mattress was constructed, so that the top came till 0.10 m above the water-level.

The fasoine mattress (Fige 2, L, & 5a) is made entirely of fascines or brushwood and consists of 3
mein parts, to wit:
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GENERALPLAN OF THE EXPERIMENTAL ROAD
SITUATION VON DER PROBESTRASSE
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1. one grating constructed by means of "wicps" at a distence of 0.80 m c. to 6. (with meshes of
about one square yard), which forms the bottom part;

2.(a"§illing of brush-bundles, applied in 3 layers, orossing each other, each layer thick about

3, one grating, similar to the bottom one, which is pleced on the top of the filling.

Bottom and top greting are firmly conneoted by means of ropes (lashings) at each point of inter-
secting of the "wieps" of the bottom eand those of the top grating. For this reason the intersecting
points of the "wieps" at bottom and top must correspond, that 1s to say, they must be pleced in the same
perpendiculars In this way the entire structure beoomes one strong mettress, which has considerable
tensile and compressive strength.

"Wieps" are best ocompared with heavy hawsers. They are made of branches of brushwood, which are
placed together in such a way, that they overlop each other. To obtain the necessary strength the
bransches are pressed together by means of bonds. Bonds are applied at intervals of about 0.15 m (6")
and are made of osier twigse

The "wieps" have a ciroumference of 0,L0 m (16"), except the oross "wieps" of the bottom grating,
which have a circumference of 0.55 m (22"),

The cross "wieps" are made in one piece with a length of 17 m. The longitudinal "wieps" are made
in lengths of 50 m and these lengths are connected by tying the ends together with osier twigs at a
distance of about 2.50 me

The brush-bundles of the inteirmediate leyer of the filling, such in contradistinotion to the bottom
end top layer, are loosened and spread.

The fascine mattress has a thickmess of 0,80 m (32") including the bottom and top grating.

As the peat was so soft, that the workmen were sinking eway in it beyond their kmees, & thin
leyer of reed wes spreed before starting the construction of the mattress (Fige L)e

Before tipping the send for the road-embankment on the mattress, the fascinage was penetrated with
send by soeking it with sand and water (Fig. 5a)e

The sand for the road-embankment was filled in with leyers thick 0.30 mes The first two layers were
brought in place by wheel-barrows, the others by trucks. Continually the sand was spread uniformly all
over the surface to a total amount of 2,20 m on the top of the mattress. The tipping of the send took
about 2 monthse.

After completion nothing was done to the sand-body during l; monthse Then the surface wes brought to
one level, rammed by en explosion-remmer with a dead-weight of 500 kg (Fig. 5b), after which a brick
paverent, 6 m wide between concrete curbs, was laide The top of the pavement was then lying 1.20 m above
the underground water-levele.

As soon as the laying of the pevement is finished, the traffic is directed over the new
road-

Until now the applied construction did not give any diseppointment. The fascine-work forms a oon-
tinuous base without any joints, either in length or width. It has & low dead-=weight and distributes the
pressure, excercised by the weight of the road-embankment end the traffic. Embankment end fascinage to-
goether are able to resist tensile and compressive stresses in case of defleotion. This makes it possible,
that parts of the soil with less resistence than the surrounding are bridged over and so local settle=
ments are prevented.

It is noted, that the surroundings of the experimental road do not participete in the settlement,
The remming with the explosion-rammer did not influence the settlement of the fascinagee The embenkment
itself and perhaps the mattress too settled together about 0.10 m (L") in the last 1% years.

Now during 2 years the settlement of the bottom of the fasoine mettress has been observed every week.
at 1. points. The settlement of those points did not show much differences. The average of those 1,
records of the settlement of the mattress, caused by the load, has been given in a time-settlememt-
diegrem (Fig. %a)e

This diegrem proves clearly, that the settlement has decreased considerably. But as it is necessary
to get surety about the further path of the diegrem, &lso in order to derive the most economical level on
which the fasoine mattress has to be built, the diagram has been compared with the results of the
leboratory-tests -of undisturbed soil-samples. These tests were made by the Laboratory for Soil Mechaniocs
at Delfte

For further informebion can be referred to the Paper of Professor A. Se. Keverling Buisman, giving
indications which seem favorebly for the settlement in the future.

No. 1-3 VERTICAL AND LATERAL DISPLACEMENTS OF A REINFORCED
CONCRETE CULVERT UNDER A HIGH EARTH EMBANKMENT
M. G. Spangler, Associate Structurel Engineer,
Iowa Engineering Experiment Station, Iowe State College, Ames, Iowm

In the development of Marston's Theory of Loads on Underground Conduits, (Bulletins 31, L7, 57, 76,
79, 80, 93, 99, 104, 108, 112, and espeocially 96 of the Iowa Engineering Experiment Station) it has been
shovn that the vertical settlement of the top of a culvert in relation to certain elements of the en-
veloping earth embankment has & very important influence upon the magnitude of the load which the em~
bankment imposes upon the struoturee This paper is a report of the measurements of both vertiocal and
lateral displacements of & reinforced conorete horseshoe arch oculvert under the aotion of an earth
embanlkment which is 6l feet high above the top of the culvert,



