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1. 	CLASSIFICATION OP SOILS 

:1 	General 

The classification of soils into bearing categories is to be 

carried out in accordance with regulations concerning the 

division of solis into bearing categories and notes on clas-

sification of' the National Board for Public Roads and Water-

ways (Regulations and Notes concerning Road Construction and 

Maintenance dated 29.1.1964). The summary below is based on 
TVH's instruction. 

Solis have been divided into 6 categories (A, B, C, D, E, P) 
with reference to bearing capacity in such a way that rock 
belongs to category A and soils in one 0±' categories B-P in 
accordance with their degree 0±' frost-susceptibility. The 
frost-susceptibility 0±' solis shall be iivestigated in eaoh 
individual aase as outlined below before classification into 
Bearing Categories. Bearing Categories are summarized in 
Table 1. 

Table 1. Bearing Categories 

Bearing 
Category 	Soil 

A 	Rock 

B 	Frost-resistant soils whose grading curves lie 

within the zone for sub-base materiais, or coarser, 
e.g. gravel. 

C 	Prost-resis -tant soils such as sand or coarser not 

belonging to the previous Category. 

D 	Frost-resistant soils such as fine sand or coarser 

not belonging to the previous Category. 

E 	Prost-susceptible soils with the exception cf those 
in Category P. Dry crus -t clay, frost-susceptible 
fine sand and frost-susceptible inoraines. 

P 	Weak soils. Very soft clay, peat, mud and siit. 
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:2 	Determination o± frost-susceptibility 

Soils are either frost-resistant or frost-susceptible. Iii 
order to deterniine the frost-susceptibility of a soil, a 
laboratory investigation regarding its particle-size distri-
bution must be made. The determination of frost-suscepti-
bility is eff'ected by comparison of the grading eurve of the 
soil with the standard grading curves specifying the zones 
for frost-susceptibility. The use of the standard grading 
curves is specified later. As an addition to particle-size 
distribution the capillarity of the soil shall also be de-
terinined in borderline cases where the soil may frost-heave 

. in certain conditions even though the particle-size distri-
bution analysis has shown it to be frost-resistant. The soil 
is to be considered frost-susceptible if the capillary rise 
is greater than or equal te 1,0 In. 

:3 Determination of Bearing Category 

The foliowing procedure is to be followed for determination 
of bearing capacity. 

Category A: The presence of rock is to be determined either 
by visual inspection or by test boring. 

Category B: Prost-resistant materiais whose grading curves 
fail within the zones for sub-base material or are coarser. 
The zones for sub-base materiais are shown in Appendices 14 
and 15. 

Categories 0, D, E P: Frost-susceptibility is determined by 
reference to the grading curves in accordance with the speci-
fications on Appendix No. 1. 

For coarse siit and ooarse silty moraine the capillary rise 
shall also be deterrnined. The Bearing Category shall be de-
termined in accordance with Table 1 after the frost-suscepti--
bility has been investigated. 
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2. 	CUTTING OF TflIB AND SITE CLEARANCE 

:1 	Cutting of timber 

Timber must normally be felled during the winter so that it 
is not damaged. 

Should the owner of the land declare that he wifl not carry 
out the felling of timber himself the Contractor must hirn-
self arrange for this work to be done. The trees shall be 
cut as near to the ground as possible, branches and foliage 
removed, and the trunks stacked in a workrnanlike manner out- 
side the road working area. The road working area shall be 
marked before comniencement of felling and clearing operations. 

On the inside of curves and within junction areas felling 
and clearing is to be increased to such an extent that the 
specified clear sight distance Is obtained, or the trees shall 
have their branches and foliage removed in this area. 

:2 	Clearance 

Clearance comprlses removal from the road working area of 
such growth and other objects as interfere with the construct- 
jon of the road or constitute danger to traffic. Felling of 
timber does not form part of clerance. When timber has been 
removed the remaining small trees, bushes, brush-wood etc. 
shall be cleared from the road working area. Vegetation may 
to certain instances be allowed to remain. If the vegetation 
is to be used for grassing of siopes etc. it shall be collect- 
ed after brush-wood etc. has been removed. Pulling down of 
fences forrns part of clearance. 

Stumps greater than 10 cm dia as well as clumps of grass shall 
be removed if they lie nearer to the completed road surface 
than: 
100 cm in the case of roads with a gravel wearing surface 
170 cm in the case of roads with surfacing. 

Stumps may not project into the road pavement. 

On stretches in cut stumps and clumps of grass may be removed 
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in conjunction wi±h exoavation provided that they are picked 
out from excavated soil which is marked for fiiiing. 

The rnateriai cleared away shall be removed from the road 
working area or burned. If the materiais are stacked the piles 
shall be arranged in such a way that t}ey biend into the 
existing iandscape. 

The work of clearance shail normaily have been completed be-
fore exeavation or filling is commenced. If this is not pos-
sible the material cleared away shali temporarily be stacked 
in the vicinity of the road in such a way that it does not 
interfere with the progress of the road works. Stacking is 
further to be carried out in such a manner that the inaterial 
is easiiy accessible for final removal without damaging 
siopes eta. Should the materiais be stacked outside the road 
working area even for a short time the permission of the land-
owner must be obtained. 

Stumps and other material cieared away can be utilized for 
the fiiiing of unsightiy depressions at the side of the road, 
but in ali such cases a iayer of soii about 30 cm thick or 
vegetation removed from the road area is to be piaced oirer 
the areas concerned. 

Because of the danger of fire the burning of brushwood eta. 
may not be carried out during periods of strong winds or a 

• 	drought. If burning is carried out during the spring, 
or autun the appropriate authorities shail be advised before 
burning is commenced. These wili decide whether burning may 
take place at the time desired and issue any instructions 
necessary. With regard to the danger of fire the work shouid 
as far as possible be pianned so that burning takes place 
during the winter. 

3. 	CONSTRUCTION OF FORMATION 

:1 	Disposal of the sofl 

Ali topsoil shall be removed in banks as well as excavations 
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provided this has not been forbidden in the Soil Mechanics 
Report in oonnec -tion with construction on weak subsoils and 
is to be used for soiling siopes, central reserves etc. 

Excesssoil if any may be used for landscaping in accordance 

with the Employer's instructions. Topsoil shall ce carted to 

sites approved by the Enaployer. Storage of the topsoil is tö 

be carried out in such a way that future spreading and cart-

ing is facilitated and it is therefore best that soil that 

is to be used in a certain area is deposited in heaps along-
side the road. Soil shall be doposited in such a way that it 
does notunnrcessari1y obstruct cultivation or drainage of ad-

joining land and agreement must be reached with the landowner 

concerned as regards such deposition outside the road working 

area. Every effort shall be made to utilize the soil avail- 
able in the most economical and workrnanlike manner. 

In embankments for the motorway soil subject to frost heave 

may not be spread nearer than 1,5 m from the roads top sur-

face. Piil shall therefore be disposed in such a manner tha -t 
material not subject to frost heave and rock which are found 
in the road area or in a borrow pit are reserved for use in 
embankmen -ts. 

Soft soils such as clay, very piastio clay, organic soil and 
peat are only suitable for evening out similar soils. They 

may be used for the filling of unsightly depressions next to 

the road and with care may even be used for the soiling of 
siopes. 

Excavated materiais with different properties shall as far as 

practicable be carted to embanknients in such a way that mate-
riais with the greatest bearing capacity, or at least mate-

riais requiring the least thickness of road pavement, are 
laid at the top of the embankment. 

During the course of the work regular tests ehail be carried 

out as to the quality of the excavated materiais. Should the 

quality of materiais differ from that indicated on the draw-
ings the thickness of the road pavement in cuttings shall be 

adjusted accordingly. Tests shall also be carried out te 

determine whether the thickness of road pavement is to be 
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altered as a oonsequence cf materiais being used as embank-

ment fil? being different. 

	

:2 	Exeavation in soi? 

Before excavation is commenced ali necessary work in connec-

tion with re-siting of services etc., felling of timber, 

clearance and removal of topsoil shall have been carried out. 

During the course of excavation normally the whoie seotion 

ineluding ditches and siopes shall be removed in one opera-

tion. Cutting of ditches at the same time as the reet of' the 

excavation is carried out wiii make it easier to keep the 

• 	formation dry. On less stable soils the crossfall of the 

formation may be made greater than that indicated on the 

drawings so that drainage is facilitated and at the same 

time the surf'ace of the formation is to be even so that for-

mation of' pockets of water is prevented. The surface of the 

formation shall be formed to the proper crossfall before the 

road pavement is deposited. 

Should the formation be used by construction traffic it may 

be practical te stabilize this with ilme or cement or tempo-

rarily strengthen it by means of a layer of gravel or crushed 

rock. 

Material that had thus been spread on the forination may not 

be counted as part of the road pavement if it has become 

mixed with the underlying soi? or become muddy owing to the 

action of construction traffic. In certain cases it may be 

necessary to lay a speciai road for construction traffic. 

Before commencing of excavation, a back dram may be cut at 

the top of the excavation in order to prevent water eroding 

the sides of the excvation. 

	

:3 	Exoavation in rock 

:31 Uncovering of rock 

Uncovering of rock means mechanical removal of soi? overlying 

the rock in sueh a manner that there will not be soi? thicker 
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than 10 cm on any part of the rock to he excavated. Should 
the resulting stone he used as material for the road pave-
ment or for the inanufacture of crushed rock the surface of 
the rock shali he carefully cieaned by hand. The cleanliness 
of the rock surface shall he approved by the Ernployer before 
blasting is carried out. 

The rock shali on both sides of the road he uncovered to a 
width grea -ber than the theoretical. The widening shall be 
carried out in accordance with the cross section, but at 
least to a width of 1,0 m. 

If the rock is to he blasted during the winter uncovering 

• 	should as far as possible take piace before the soil has 
heaved. 

In ali rock cuttings, once blasting is finished, the uncover-
ing of the rock shali he completed if necessary so that rock 
remaining in the sides of the cutting is exposed for a width, 
measured in the horizontal direction, of at least 1,0 m in 
order to prevent overlying soil and stone from failing down. 
Soil so removed shall as far as possibie he placed on ledges 
in the sides of the cu -bting in order to encourage growth. 
Earth siopes lying above the rock shall have a normal slope 
and he rounded off. 

S 	
:32 Blasting and disposal 

:321 General 

Any smailer pieces f rock foiind in soil excavation sections 
shali, once they have been uncovered, be blasted to a depth 
corresponding to the thickness over the surroun.ding soil of 
the road pavement but at least to a depth of' 1,0 rn. The stone 
blasted is to he removed to such an extent that at least the 
base course can he laid undisturbed. Transition wedges re-
quired around rock faces aro to he formed in the usual manner. 
In the case of emaller pieces of rock or large boulders the 
rock is to he removed to a depth specified for the transition 
wedge and the excavation backfilied with the surrouriding mate-
rial and thoroughly compacted. Where larger rocks are en-
countered (normally greater than 100 m 3 ) the excavation is 
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treated as exccwation in rock. Excavation in rock is carried 
out in accordance with cross sections with side siopes of 
10:1 - 5:1 but in the case of short rock sectione the side 
siopes are to be the same as for excavation in soil. In order 
that siopes may be as even as possible the sides of rock cut-
tings where the siopes are steeper than 1:2 are to be close-
drilled and fired with a low-velocity explosive. Distances 
between holes shail be haif the advance (distance between 
rows) but no greater than 0,6 m. In rock excavation with 
steep sides, the siope should deorease towards the ends se 
that a gentle transition is obtained. 

• 	:322 Deep blasting 

In this method the rock is blasted down to at least 1,0 m 
from the finished road surface or the level indicated on the 
cross sections. At the ends of the cut deep blasting is to be 
carried out se that the portion blasted can be adequately 
drained. In the case of deep blasting stones need only be re-
moved te a level such that the remaining rocks may be evened-
up and blinded and the required thickness of road pavement 
(base and wearing courses) laid. The bottom of the cutting 
need not be cleaned. After the blasted rock has been removed 
-there should be no pockets of f  jne grained material left in 
the rock surface within a distance of 0,5 iii frorn the finished 
road surface. The rock surface shall be free draining. 

For blinding and grading of the surface see :62. 

:323 Shallow blasting 

In this method the rock is blasted only te such a depth that 
it can be removed to a level at least 5 cm below the under-
side of the finished road pavement (base course). Holes are 
as a rule to be drilled to a depth corresponding te about 
haif th advance. After blasting and rernoval of the rock the 
surface shall be throughly cleaned. Fcr evening of the sur-
face thoroughly cleaned blasted rocks shall be used which 
are to be laid and cornpacted as specified. Gravel may also 
be used for evening-up. A width of at least 5 m shall be 
ready eleaned in advance in order te facilitate proper laying. 
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For tlinding and grading of' the evened surface see :62. 

:324 Surface biasting 

In this case, rock below the undersid.e of the base course 

shali be biasted to a depth at least 1,0 m underneath the 

finished road surface, Surface biasting otherwise corre-

sponds to deep blasting with the exception that in this 

case the original rock surface lies beiow the underside of 

the base course. The blasted rock is to be removed only to 

such an extent that rock remaining in the surface may be 

evened up and biinded and the road pavement required con-

structed as specified in :322. i• 	For biinding and grading of the surface see :62. 

:325 Ciearing o±' sides 

A -t the time of rernoving the rock the sides of the cutting 

shali 'be cieared of ali loose fraginents that may fali down. 

Where this is considered necessary frorn the point of view of 

traffic safety or appearance ali unsightiy fragments and over- 

hanging or projecting rock shall also be removed. 

:4 Embankments 

:41 Preparation of ground 

Before construction of embankments is commenced the ground 

shall have been cleared as specified and ali pipe cuiverts 

required shali have been laid and backfilied and ali prepa-

ratory work shall have been carried out. Stones under em- 

bankments shail be biasted or removed if they are higher 

than haif the thickness of a layer that may be compacted at 

one time. Any heaps of stone shall be spread. Shouid the cm-

bankment be constructed during the winter snow and ice ehail 

be removed from the line of the embankment. 

:42 Construction of embankments 

:421 general 

Embankments shall be constructed in such a way that any 

future settlemen -t and frost heave should be as even as pos- 
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sible, and em1ankments shall therefore be built up in uniform 
layers. 

If filling is carried ut with materiais which can be expected 
to settle or heave differentially the boundary between such 
materiais shall be constructed in the form of a wedge. In the 
case of roads that are to be surfaced the siope may be no 
steeper than 1:20 relative to the longitudinal gradient of 
the road down to a depth of 2,0 - 2,5 m under the surface of 
the road, below which level the transition rnay be steeper. 
Piat siopes are further required between blasted rock and 
soil and between Inorains and soils having different frost-
heave properties. 

:422 Pilling with soil 

Pilling shall be carried out by the "tip and spread" method 
unless conditions expressly require end tipping (such as 
filling to firm bo -ttom). The materiais for embankment fili-
ing may not contain stones with a diameter greater than haif 
the thickness of a layer that inay be compacted at one time. 
Layer thicknesses shall be as specified in "Compaction: Work 
Description". The spreading of materiais shall be effected by 
means of a bulldozer or similar plant in such a way that the 
fili will be homogeneous. Siopes may not contain stones near-
er than 10 cm from the surface unless gravel or stone paving 
is to be employed. In embankments, as a rule, soils of a 
lower quality shall be placed in the lowest portion with the 
exception of filling to firm bottom in which case the lowest 
portion of the embankrnen± shall consist of materiais as stony 
as possible. 

In the case of an embankinent constructed of siit or similar 
soil types, each filling layer 1,0 m thick shall have laid 
on top a blinding layer for the purpose of draining off 
water (sandwich construction). In embankments acting as a 
stabilising counterweight any mineral soil may be used. Even 
for roads of a lower classification embankrnents shall as far 
as practicable be constructed by the "tip and spread" method. 

On less stable soils where construction traffic is to use the 
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formation without there eing a special road for this traffic 

the top surface should uniess it has been stabiiised by ineans 

of ilme or cement he constructed with a steeper crossfail 

than the final one so hat drainage is faciiitated. Shouid 

any wheeitracking occur this shail afterwards he evened up so 

that pockets of water cannot form. 

:423 Piliing with rock material 

Rock material for ali types of road may be spread by meane of 

end tipping but at ieast to a depth of 1,5 m below finished 
road ievei stones shaii he spread by means of a buiidozer and 

no stones larger than 0,5 m may occur in this iayer. Stones 

• 	
in the embankment shali generaily he smailer than haif the 

height of the embankment or haif the thickness of each mdi-

vidual iayer. 

Stone embankments shall at least for a depth of 0,5 m 1elow 

finished road surface be free draining (see ciause :322). 
Shouid the rock be of a poor nature or the ccii content he 

very large (but frost-resistant) filling may not he carried 

out higher than this level. After construction traffic has 

ceased a special road pavement is to be iaid as specified. 

Shouid stone filling he iaid on ciayey subsoii (this does 

not appiy to fiiling to firm bottom) there shail he laid on 

top of the clay a sand iayer at least 30 cm thick in order 

• 	
to counteract penetration of the ciay into the stone fili, 

The top surface of the embankment shall he blinded and 

graded in accordancw with :62. 

:424 Filiing on weak subsoiis 

In the case of embankments on weak subsoiis the instructions 

given in the Soil Mechanics Report shall he followed. 

:5 	Transition Wedges 

Transition wedges shall he constructed in accordance with 

the Special Drawings and very carefully and accurateiy. Where 

no Special Drawing is availabie the transition is to he een-

structed in accordance with Typical Drawings enclosed. 
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:51 Transi -tion wedge at transition between rock and soil. 

In order to prevent differential settlement at the interface 

of soil and rock a certain portion of the soil shall, before 

the road pavement is constructed, be replaced by such mate-

rial and in such a way as is specified on the Drawings. 

Should in a section of road, in soil subject to frost hea\re, 

rock lie nearer than 170 cm from the road surface the soil 

in the whole width of the road shall be removed to this 

depth. The transition wedge shall be drained ii' this is nec-

essary. The line cf siope af the wed ge must be parallel with 

the road. 

:52 Transition wedge between soil exoavation and fili sections 

Transition between soil excavation and fili sections may not 

be abrupt in order that differential settlement or frost 

heave may be prevented. If the ground has a siope steeper 

than that of the wedge the ground shall be excavated to this 

slope. At the interf'ace of cut and fili sections the ground 

shall be thoroughly cleared of vegetation etc. 

:53 Transition wedge at interface of' soils with differcnt bearing 
capacities 

If the road is constructed on subsoiis which abruptly change 

in their susceptibility to frost heave or in their bearing 

capacity or if any locally waterbearing strata are encounter-

ed which cannot be removed and there is a probability that 

differential frost heave will occur, transition wedges shall 

be formed to the same depths as in the case of rock. Should 

the frost-susceptible soil occur in localised pockets it 

shall if possible be totally removed down te the depth of 

the transition and replaced by frost-resistant material. 

:6 	Preparation of Formation 

:61 General 

Before the road pavement is laid the formation shall be oven 

and have the specified longitudinal and crossf'alls, and have 

16.1.65 



- 17 - 

If the soil is so wet that it is not possible to carry aut 

adequate compaction any pockets of water shall first be 

drained after which the surface shall be graded so that good 

drainage is possible. The area should then lie without traf-

fic being permitted on it until such time as it has suffi-

ciently dried out and final grading and compaction have been 

carried out. 

On fine-grained soils the completely dry surfaces may be pro-

tected from becoming wet by means of bitumen spraying after 

whjch the surface is blinded with sand or covered with fine 

crushed stone in approximately the same way as in the case 

. of surface dressing. The surface may in some instances be 

covered with plastic sheeting instead but in this case no 

traffic is to be allowed on it. 

Should the embankment contain fine-grained soils it may be 

of advantage to stabilise the surface with lime which treat-

ment will render the soil firmer and more resistant to wett- 

ing, thereby facilitating the spreading of the road pavement. 

Lime stabilization of clayey soils may also be used in order 

to provide roadways for construction traffic. 

Other soils rich in fine-grained material can similarly be 

stabilised with cement. 

. 	:62 Blinding and grading of' rock formation 

On rock embankments or in rock cuttings as well as in other 

cases when the formation is constructed o± lumps of rock or 

spalls the surface is first blinded and roughly graded as 

necessary with further spalls. In order to prevent the road 

pavement material running down into the interstices, the sur-

face is to be blinded and graded with crushed rock, or sub-

base gravel as required. 

In order that grading of the surface to the speci±'ied level 

inay be carried out by means of a grader the maximum stone 

size in the crushed rock or sub-base gravel used for blinding 

shall be 30 mm. The smoothness of' the surface shall on com-

pietion be such that the greatest irregularity in a length of 

5 m is 15 mm if the surface is to have a base course laid on 
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it, and 12 mm in a iength of' 5 ui if bitumen macadam is to be 
laid on the surface direet or if it is to be surface dressed. 

If the original grading is carried out by means of gravel 
the surface muet previousiy have been biinded very thoroughly 
otherwise the grading material once it has dried out may run 
down into the interstices in the material beiow resulting in 
settiement. Rough grading with blasted rock, spails and crush-
ed rock shali be carried out in such a manner that the grading 
gravei is normaily nowhere thicker than 15 cm. 

Biinding and grading of rock base or rock embankment shail 
uniese the Empioyer otherwise directs be arried out imme- 

• 

	

	 diately since otherwise there is a risk that unsuitable 
may be carried on to the rock by construction traffic. 

If too rnuch unsuitabie soil is carried on to the road pave-
inent by construction traffic it shail be provided with an 
additional iayer o±' at ieast 5 cm gravei which shali then be 
buiidozed off when the unsuitabie material 19 removed. 

1±' the rock materiai used for the construction of embanknients 
is poor 1± is advisabie to omit the iast 0,5 ui of the road 
pavement or embankment untii construction traffic is largely 
over, and simiiariy in cuttings in rock of poor quailty it 
is advantageous to remove the rock to a depth of 0,5 ui beiow 

the finished road level ±0 s±art with. 

. 

:63 Lime Stabiiization 

:631 Materiais 

In order that a homogeneous final muxture of soil and iime 
inay be obtained the stone conten± shouid be iow. Stone size 
shouid not exceed 50 mm. 

Either siaked or unsiaked ilme may be used for stabiiiztion. 
Siaked ilme is to be used when the water content o± the soii 
does not appreciabiy exceed the optimum. Tlnsiaked ilme which 
has a greater propinquity to chemicaiiy bind water and in 
addition generates heat when siaked, which resuits in evapo-
ration of water, is to be used when the weather is unfavour- 
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abie or when the soli has a very hlgh water content. Shouid 

the water content, however, be too high no stabilising effect 

is obtained and this method is unsuitabie. 

In order that sufficient stabiiization may be obtained and 

that stabiiization may have a lasting effect it is necessary 

that the ilme content required be determlned in advance. The 

required lime content is normaiiy 5%  by weight of the dry 

soli when the ilme is high-quaiity technicai iime. Lime in- 

tended for agricuiturai use is often not suitabie fr stabiil-

zation. 

:632 Procedure 

. In order that stabiiization may give a good resuit the work 

shcuid be carried out when weather conditions are favourabie. 

Te attain the requlred degree of reaction between the ilme 

and soii the sta 1oiiization shouid be carried out during the 
spring and summer. The accumuiation of pockets of water on 

the surface to be stabiiized shail be prevented during and 

after stabiiizatlon. 

The ilme is to be spread eveniy over the surface either 

mechanicaiiy or manuaiiy. If unsiaked ilme which has corro-

slve properties is used the supervisory staff is to ensure 

that operators foiiow safety specifications. 

• 	
The ilme is mixed by means of a cuitivator unlformiy and to a 

depth of at ieast 15 cm finished thickness. Since iime faciii-

tates the breaking down of the soli it is more advantageous 

to have several fast passes with the cuitivator. Shouid the 

soil contain a hlgh proportion of caiy it is best to suspend 

mixing of the ilme after one or two passes of the cuitivator 

and to compact the soil iightiy. When the ilme has after a 

day had time to loosen up the soil the passes wlth the cuiti-

vator are continued untii uniform mixing has been attained, 

after which the soil Is compacted. 

The water content is to be kept approximateiy at the optimum 

value during stabiiization. Water may be sprayed on the sur-

faco from a tanker. When work is suspended overnight or In 

the event of ram the surface should be graded and if nec- 
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essary lightly rolled. 

When stabilization has been completed the surface is graded 

and well compacted by means of suitabie plant, e.g. a rubber-

wheeled roller. Compaction equipment shall be chosen in view 

of the properties of the stabilized layer and the underlying 

layer. Grading and compaction ehail be carried out immediate-

ly after stabilizing operations have finished, which will 

reduce the risk that the water content of the soil is in-

creased through the action of ram. 

When the stabilized layer is completed it is to be covered by 

a sub-base material layer at least 10 cm thick. The stabilized 

• 

	

	iayer should if possible not bear any traffic for at least a 

we ek. 

:7 	Borrow pit and tipa 

The Employer shall approve borrow pits and tipe. Regard shali 

be paid when choosing sites to appearance. A contract shall 

be drawn up with the owners concerned in connection with the 

sites. Excess excavated materiais niay in accordance with the 

Employer's instructions be used for the construction of 

storage areas, reduction of side siope gradients or other 

filling operations for landscaping in the immediate vicinity 

of the road working area. • 
4. ROAD PAVENT 

:1 	General 

The construction of formation comprises the taking-out of 

excavations or the building of embankments so that the form-

ation is ohtained on which the road pavement is to be laid. 

Ali materiais that are laid after the formation has been con-

structed form part of the road pavement, i.e. blinding layer, 

sub-base, transition wedges, base course and sur±'acing. 

The function of the road pavenient is to support and distri-

bute to the formation the stresses due to traffic without 

there being any appreciable permanent deformation in either 
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the road pavement or the soil thereunder. 

Bearing capaoity and stability depend besides the thickness 

of the layer on the composition of the rnaterial and also on 

water content and compaction. Since the stresses are great-

est at the surfaoe and reduoe with depth, the nearer a mate-

rial lies to the surface the higher the requirements as to 

bearing capacity and stability. The composition o± the road 

pavement is determined by the loading on the road and the 

bearing capacity of the subsoil. Design prooedures are laid 
down in standard regulations prepared by TVL and in instruct-

ions for the planning, construction and maintenanee of roads, 

• 	
Part IV 4.1 pages 6-11, dated 29.1.1964. Requirements for 

materials in the layers of the road pavement and instructions 

for their laying are specified in the same instructions, Part 

IV 4.4 dated 18.6.1964. In the case of compaction, however, 

the provisions of the Work Description for Compaction are to 

be followed and transition wedges are to be constructed in 

accordance with Special Drawings. 

:2 Use of Design Oharts 

The design charts indicate the required minimum thickness of 

the road pavement as well as different construction alterna-

tives. When ohoosing the type of road pavement the directions 

S 	
of the Design Instructions shall be observed. Should there be 

a number of suitable inateriais available for construction of 

the lower portion of the road pavement, this should as far as 

practicable be constructed in such a way that fine-grained, 

low-bearing capacity material is laid nearest to the formation 

and the eoarser material nearest to the base course. The 

layers in the road pavement shall be laid in such ordor and 

at such a siope as is speoified on the drawings and supple-

mentary figures. 

The thickness of the construction may not be redueed for short 

strekches sven if this is allowed by design considerations. 

:3 	Lower portion of road pavement (sub-base, isolating and filter 

courses) 
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:31 Definition 

The forrnation as a rule consists of' materiais of such bearing 
capacities that a layer of better material must be laid before 
the base course is placed. 

:32 Choice of material 

The materiais are to be chosen so that they conform to the 
qu.lity requirements laid down in the Design Instructiofls of 

the TVL. 

The sub-base may be constructed of crushed rock or spails. 
The diameter of stone for this iayer may not exceed 200 umi or 

• 	haif the thickness of the layer that is to be compacted. The 
surface of the layer constructed of coarse material shall be 
carefuily blinded with Class B inaterial, crushed rock or 
sirnilar. The sub-base may be constructed in one or more layers. 
When the lower portion of the road pavement consisting of 
coarse-grained materiai is laid on a forination of fine-grained 
inaterial, there is a danger of the fine-grained material 
penetrating into the road pavement. The fiiter iayer to be 
used in this case shall confirm to the requirements for iso-
lating sand (sand or fine gravel) and pay regard to the qual-
ity of the subsoil. 

No special lower portion to the road pavement is as a rule 
required in rock excavation or on rock embankments. Steps 
shall, however, be taken to ensure that the stone f iii is 
stable and well compacted and that to a level of at least 0,5 
in below finished road surface the filiing material is free 
draining and does not contain too much fine-grained inaterial. 
Stone inaterial obtained from excavations in poor rock may 
contain a high proportion of soil or be so poor that it breaks 
down into fine particles as a resuit of blasting or further 
working and therefore in such poor rock ali loose rock shall 
be removed to a depth of 0,5 m beiow finished road surface 
and replaced by Class B material. The sarne applies to rock 
embankments constructed of sirnilar material. Material used 
in the lower portion of the road pavement may not disintegrate 
or be crushed by the action of traffic. 
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:33 Borrow pits and quarries 

When eonsidering the choioe between different possibie sites 

the Contractor shail pay regard to the infiuence they will 

have on the iandsoape. Should it appear that the choice of a 

site has a detrimental effeot on the iandscape efforts shali 

as far as possibie be made to obtain the materiais at a dif-

ferent site. If this is not possibie the site shail be worked 

in such a way that it wili be noticed as iittie as possibie 

e.g. by going in from a side that is rnost suitabie, or by 

ieaving standing or erecting a protecting soreen. Before the 

site is abandoned the tops of siopes shail be rounded off 

and tidied up and the faoes shouid be grassed (method Iv). 

Safety devices such as fenoes shali be erected if required. 

A pian shouid be prepared before work is commenced of the 

measures that are to be taken to preserve the iandscape. 

Sites may rot be worked in such a way that there is a risk 

for ground water used for water suppiy being poiiuted. This is 

especiaiiy to be observed in the case of gravei ridges which 

often must be utiiized as souroes of water. In addition, steps 

shail be taken to ensure that poliution of ground does not 

ocour by storing teheron fuel oil, bituminous materiais eto. 

In case of doubt the authorities shail be consuited. 

:34 Spreading of lower portion of road pavement 

Before the road pavement is constructed the formation is to 

have the proper shape and conform to specifications as ±0 
evenness, compaction eto. If the formation is so firm that it 

can be trafficked without the risk of wheei-tracking or other 

deformation the material for the lower portion of the road 

pavement may be deiivered and spread on the prepared formation 
direct. 

1±' the material is not uniform spreading shali be carried out 

in severai thin iayers so that it will be weii mixed. If the 

material is very stony it may not be tipped in heaps since the 

material may then segregate. 

Shouid it be necessary to spread the lower portion of the road 
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pavement on a formation that is so unstable that it can not 

he trafficked without wheeltracks being formed the material 

shall be tipped onto the formation. The material shall then 

he spread anto the formation by means af a light tracked buli-

dozer or similar plant. 

Should there he a danger that part of the road pavement mate-

rial may become mixed with the formation the thickness 0±' the 

road pavement is to he increased to such an extent that it is 

certain that at least the specified minimum thickness of olean 

material is obtained over the whole area. 

Traff jo is not to use the lower portion of the road pavement • in such a way that there is a risk of the f'ormation being 

formed. 1±' the formation has been constructed of saturated 

fine-grained soils no construction traffic may use this sur- 

±'ace except when it is frozen. A special construction road 

is to be built by the lower portion of the road pavement not 

being spread in the first place to its fuli thickness over 

the whole width (but normally at least to 15 cm thick) but 

instead spread thioker than normal over the part to he used 

by construotion traffic. The material for lower portion 0±' 
the road pavement shall he spread on the part to he trafficked 

to at least a thickness corresponding to the total depth 

speoi±'ied for the road pavement. 	It inay he spread even thiok- 

er if especially heavy vehicles will use the construction 
S roacL When the actual hase course is to he spread the lower 

portion of the road pavement is to he spread over the whole 

width. 1±' unsuitable material has been carried anto the sur- 

face of the construction road by traffic or if the surface 

has been orushed the unsuitahle material shall first he re- 

moved. 

:35 Compaction 

The lower portion of the road pavement shall he thoroughly 

compacted and compaction shall he carried on until no appre-

ciahle settlenient oan he observed behind the roller. The pro-

visions of the Work Description for Compaction shall he ob-

served in connection with compaction. 
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:4 	Base Course 

:41 General 

:411 Method of' construction ef base course 

The choice of base course type and thicknesses have been tab- 

ulated in Appendices 2-7. In accordance with these the base 

course in flex±ble road pavements 1, 2 and 3 is generally to 

be carried out in twa parts which are different in construc- 

tion. The lower portion may be constructed of crushed rock, 

dry-bound macadam or crushed gravel and the upper portion of 

bituminous gravel, bitumen macadam or similar. The construc- 

tion of the various bituminous layers has been specified in 

the Work Description of Paving Work. When making the choice as 

to type, supplies of materiais are to be taken into account. 

In connection with the construction of the lower portion of 

the base course, the standard regulations for the planning, 

construction and maintenance of roado dated 18.6.64 prepared 

by the TVL shall be followed. 

:412 Choice of base course type 

The lower portion af the base course for road pavements 1, 2 

and 3 is to be constructed of crushed gravel, crushed stone 

or crushed rock or dry-bound macadam. The surface o± the lower 

portion of the base course is to be impregnated as specified 

in the Work Description of Paving Work. The whole base course 

for road pavements types 4, 5 and 6 as well as 3 may be con-

structed of crushed gravel. Natural instead of crushed gravel 

may be used for the base course in road pavernent type 5. 

Traffic may use a gravel base course before surfacing is laid. 

In order that traffic may use a base course of crushed mate-

rial the surface is usually impregnated, either completely or 

partially although traffic may also use a base course of 

crushed material after it has been bound with sand and the 

surface blinded with crushed gravel. 

:413 Finish of the lower portion of the road pavement 

Before the base course is laid the underlying surface, i.e. 

the sub-base and in the case of Classes A and B the formation, 
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shall oonform to specifications as to evenness of surface, 

compaction and bearing capacity and have the proper leveis 

and cross falis. 

If unsuitable material nas been carried on to the lower 

portion of the road pavement by construction tra±'fic or the 

surface has been crushed to a great extent, the unsuitable 

material shall be removed and replaced by approved materiais 

before the base course is laid. 

:414 Surface finish of base course 

The finished base course shall have the required thickness 

and have the proper leveis and cross-falls specified on the 

• 	
drawings. The greatest permitted deviation from the proper 

level is 20 mm for unbound base courses and 15 mm for bound 

base courses. The finish of the surface shall be checked 

during the eourse of the work, and the greatest permitted 

deviation from true in a length of 5 m will be 20 mm for un-

bound surfaces and 15 mm for bound surfaces. Should the road, 

however, be provided with a gravel wearing course a deviation 

from true of 20 mm may be permitted. 

:42 Base oourse of erushed gravel or gravel 

:421 Composition 

The composition of the gravel shall be such that ite grading 

curve everywhere lies within the zone indicated on Appendix 

15. The largest grain size ehail be 35-65 mm but no greater 

than haif the thickness of the layer that may be compacted 

at any one time. It is important that the base course mate-

rial does not contain a higher proportion of fine fraction 

material (grain size under 0,074 mm) than that permitted by 

the boundary curves. It shall further be ensured that the 

material does not segregnte on spreading. 

:422 Surface of base courso 

Should the roads be provided with a wearing course of oil 

gravel or gravel, a 5 cm thick layer of crushed gravel with 

the maximuin grain size 18-25 min is laid on top of the base 

course. The crushed gravel shall contain a high proportion o± 
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crushed material, and should not in general contain more than 

60 % by weight o± uncrushed material of grain size larger than 
6 mm. 

:43 Dry-bound macadam 

:431 Quality of the crushed rock 

The minimum grain size of' the crushed rock shall be 25-35 mm 
and the maximum 55-65 mm. The largest grain size may, however, 
not exceed two-thirds of the thickness of the layer. Instead 

of crushed rock, gravel and crushed rock may also be used. 

This may in general not contain marc than 20 % by weight of 
. 	uncrushed material. The layer shall be bound by means of sand 

whose least grain size is 0,5 mm and greatest grain size 4-6 
mm. The sand may be replaced by crushed stone material ful-

f'illing the above requirements. Instead of dry-bound macadam 

crushed rock may be used, whose largest grain size may not 

exceed 65 mm. As regards construction of the layer the appro-
priate parts of the foliowing ehali be observed. 

:432 Spreading of the crushed rock 

The crushed rock is generally laid in one layer hy means of a 

special spreader and is then rolled. During rolling more 

material shall be added anto depressions if required. Spread-

ing and rolling shall be carried out in such a way that the 

• 

	

	
layer is homogeneous and that it fulfils the requirements for 

the finish of the completed surface. 

:433 Binding and blinding 

Sand for binding is to be laid in several layers and each 

layer is te be compacted by means of vibration. Should traffic 

be allowed to use the surface or if it is to be impregnated 

the binding sand is to be added only in such a quantity that 

the interstices of the crushed stone layer are filled to a 

depth about 2-3 cm below the surface, after which crushed 
gravel with largest grain size 18-25 mm is to be spread on 
in such a way that a layer of crushed gravel about 3 cm deep 

is left on the surface. Instead o±' crushed gravel crushed rock 

may be used. If the surface is not to be impregnated and no 
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appreciabie traffic is to use it the amount of binding sand 

is to be suoh that it comes up to the top surface of the 

crushed rock iayer. Any excess sand shail iDe removed frorn the 
surface. 

:44 Gravel wearing course 

:441 Composition 

The wearing course to road pavement type 6 cn iDe constructed 

of crushed gravel or gravel. Other types of' road pavement may 

aiso iDe provided with a temporary wearing course of gravel or 

crushed gravei e.g. to aiiow traffic during construction. If 

it is not intended to provide the road at a later stage with 

oli gravel or a surfacing of higher ciass, clay or a ciayey 

material can iDe used for binding the wearing course on road 

pavement type 6. The use of clay or similar other material is 

forbidden in wearing courses on road pavement types 1-5. 

:442 Production 

The stone material for a wearing course for which no clay 

binder is to iDe used shali have such a grain-size distribu-

tion that the grading curve lies within the zone shown on 

Appendix 15 and that it is paraliel to the boundary curves. 
The iarges -t grain size shail iDe 16-18 mm. The stone material 

used may generaily contain no more than 60% by weigh± un- 

S
crushed. material reckoned from grains 6 min. 

A wearing course of ciayey gravel is usuafly a mix±ure ef clay 

and gravel or crushed gravel or a mixture consisting of 

moraine and gravei or crushed gravel. The finished mixture 

shail have such a grain-size distribution that the grading 

curve lies within the zone shown on Äppendix 15 and that it 

is parailel to the boundary curves. The largeet stone size 

shail be 16-18 mm. The iDinding capacity of the clay used in 

a wearing course depends on the proportion of the clay fraction 

(0,002 mm) which ehail iDe at ieast 25% by weight iDut prefer-
aiDiy over 50%. 

:443 Constructjon 

The wearing course is generally te iDe 5 cm thick. Gravel or 
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crushed gravel is spread as one layer and the clay for bind-

ing may be deposited in heaps on the sides of the road. When 

the heaps have dried they are crushed and mixed into the stone 

material IDy means of grader or similLar plant. Noraine used 

for binding is generaliLy spread in one layer and is then mixed 

into the other stone material. Water is added to the materiais 

during mixing, and mixing is continued until the materiais 

have become fully homogeneous. Care ahali 'cc taken that during 

mixing the base course material is not mixed into the wearing 

course material. 

After spreading and any mixing required the surface is to 1e 

S 	
graded and compacted. The finished wearing course shall have 

the right thickness and cross-fall. The greatest permitted 

deviation from the right level is 1,5 cm and the greatest per- 

mitted deviation from true 1,5 cm in a length of 5 m. 

:444 Dust abatement 

For the abatement of dusting of wearing courses calcium 

chloride, sulphite lye or sirnilar material may be used. Treat-

ment is carried out in accordnce iTit1'J 	or11 inirtirrns. 

5. 	SLOIPES ÄND CENTRÄL RESERVES 

. 	:1 	Construction of the siopes and central reserves 

Siopes and central reserves should be constructed as specified 

on the drawings and with regard to the stability of the siope. 

They should biend in well with the surrounding countryside. 

In soil excavations the top of the siope shall 'cc rounded off 
with a radius of at least 5 m, and at the transition between 

cut and fiil sections the gradient of the siope is to t)e 

slowly reduced towards the transition point so that the change-

over will 'cc gentle. 

Larger stones and unsightly or dangerous pieces of rock which 

are left in side siopes of excavation in soil are to be 

'clasted off level with the surface af the slcpc or completely 

removed 
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:2 	Soiling and grassing of siopes 

Ledges formed in the sides of cuttings through rock shouid 

be fiiied with soil so that growth of vegetatien may take 

piace. Open textured stone embankments shali have their siope 

surfaces biinded and covered with a iayer of fine moisture-

retaining soil about 20 cm thick before being sown; the 

sioping sides of the road pavenient, however, shouid not be 

blinded so that water therein cannot be drained away. 

Three different methods of soii±ng and grassing siopes are 

used. A fourth method is used for the final covering of gravel 
pits, borrow pits eto. 

Method 1 is used for large refuges, areas around buiidings 

and for most level grassed areas. The thickness of topsoil is 

generaily 15-20 cm and protective seeding is used. 

Method II is used on roundabouts, high bridge embankments and 

around parking areas. The thickness of topsoil is generaily 

3-5 cm and protective seeding is used. On very steep siopes 

diagonal ribbing may be used in conjunction with grassing. 

Method III includes ali large roadside siopes where in general 

no topsoil is laid but grassing is carried out by spreading 

fertiljzer and seed anto the smaothed surface of the soil 
direct. 

. 	Method IV is used for grassing of abandoned borrow pits and 

storage areas. The seed mixture may be varied to a great ex-

tent and contain e.g. ±ree and weed seeds depending on locai 
conditions. 

Protective layer 

Where siopes may easily become erodnd or dry out a protective 

iayer is piaced immediately after sowing. The iayer may con-

sist of leaves, cut-off foliage, straw, peat straw or bitumen 

or resin emulsion. Straw end peat shall aiways be treated 
with biturnen. 
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. 

Table of Materiais 

Topsoil cm 

Lime kg/ha 

Fertilizer kg/ha 

Frotective 
seeding 	II 

Seed niixture 

Frotective layer 

a) straw 

b) peat straw 

c) ituminous emulsion 

d) resin emulsion 

e) cut-off fcliage 

f) leaves 

Method 

1 II 	III IV 

15-20 3-5 	- - 

3000 2000 	- - 

1000 1000 	1000 500 

100 150 	- 50 

200 150 	100 50 

a1out 4-5 cm 

about 4-5 mm 

about 0,6 kg/m2  + 0,6 kg/m 2  water 

about 0,25 kg/m 2  + water 

Lime: agricultural lime 

IPertilizer: Oulu Y-fertjljzer (or normal Y-fertilizer) 

Protective seeding: in winter oats 

in autumn rye (from 15 August) 

Seed mixture: TVH standard mixtures Nos 1, II and III. 

	

:3 	Stone paving of siopes 

Paving shall be constructed cf blasted rock as specified in 

the Specifications for Eridge Works. 

	

:4 	Turfing of siopes 

Turfing is to be carried out with meadow or forest turves or 

"turf bricks", Turves are to be pegged if required, and may 

also be supported by diagonal ribbing. Open joints between 

turves are to be filled with topscilL. 

	

:5 	Dry stone walis 

Stones are to be well bonded and laid in such a way that the 

bottom faces of stones in joints in the surface of the wall 

are sufficiently wide and at right angles to the surface ei' 

the wall. The wall is to be constructed in courses and the 

16.1 .65 



- 32 - 

stones in the surface should havea depth at least equal to 

their height. Up to haif' the number of stones are to be 

headers with a depth equal to one and a haif times that o± 

the stretehers. Stretchers and headers should alternate in 

both the horizontai and vertical directions. In the case o± 

siender walis the headers aro to extend across the whole wid±h 

of the wall. The back of the wall should consist of stones 

well bonded with the stones in the front surface. Ali stones 

should be laid on their largest f'aces. Openings in joints in 

the back of the wall may he filled with stone of' the appro-

priate size so that no wedging action arises due to the weight 

of the porticns of the wall lying on top. 

6. 	CULVERTS 

:1 	Foundation 

Special Drawings have been prepared for culverts on the motor-

way which show the type of foundation to be used. Should there 

he no Special Drawing for a cuivert the foundation is to he 

constructed in accordance with the Typical Drawings appended 

to this Specification. In frost-resistant soils the width of 

the culvert foundation is to he equal to at least the inside 

diameter of the culvert + 100 cm, and in frost-susceptible 

. 	or weak soils to at least the inside diameter + 150 cm. The 

gravel bed for the culverts shall he in accordance with the 

Typical Drawings afid be well compacted. In the case of coarse 

fili and weak subsoil a blinding layer 10 cm thick shall he 

laid at the bottom of' the exoavation. 

:2 	Laying of culver±s 

:21 Laying of concrete pipes 

Concrete pipes shall conform te the reciuirements  laid down in 

the appropriate concrete pipe s±andards, and the pipes shall 

he laid in accordance with the provisions of the Work Descrip-

tien of' Sewerage and Drainage Works. The pipe joints shall he 

as tight as possible and he protected by strips of bitumen 
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impregnated cardboard 20 cm wide. Should there be a risk of 

settlement the centre portion of the culvert is to be raised. 

Bedding planks are to be used to facilitate laying of the 

pipes. 

:22 Laying of corrugated iron pipes 

The quality of materiais of the pipes used shall conform te 

the Work Deseription of Sewerage and Drainage Works. Assembly 

is to be carried eut in accordance with the manufacturers 

ins tructions. 

	

:3 	Culvert ends 

Culvert ends ehali be constructed in accordance with the 

Typical Drawings. 

	

:4 	Backfilling 

Gravel shall be laid in layers 15-30 cm thick and thoroughly 

compacted simultaneously on both sides. Eackfill material 

even underneath the culvert shall be thoroughly compacted so 

that no water can flow underneath the culvert resulting in 

s c our. 

Concrete pipe culverts shall be backfilled with frost-resist- 

ant material up to a level 60 cm above the top of the pipe 

above which level the filling material shall be tilat used for 

the embankment. There must 1e no stones larger than 10 cm in 

the lowest part of the baokfilling material. The fiil is to 

be particularly well compacted around the whole of the culvert; 

normally the degree of compaction obtained shall be at least 

that corresponding to the natural compaction of the material 

in order that imoven settlement be prevented. Vibratory 

equipment shall be used with care in the vicinity of culverts. 

Corrugated iron pipe culverts shall normally be backfilled 

with gravelly, frost-resistant material of 10 cm max. stone 

size. The material may not be frozen, or contain frozen lumps 9  
ice or snow. Before backfilling of the excavation is commenoed 

this shall be well cleared of snow, joe and any frozen lumps, 

and may not be frozen iii the case of frost-susceptihle or 

16.1.65 



- 34 - 

weak soils. Filling shall up to about 90% of the height of 

the culvert be carried out in layers not exceeding 20-40 cm 

in thickness depending on the efficiency of the compacting 
equipment. 

Should the corrugated iron pipe culvert lie partly ahove 

natural ground level (such as underpasses etc.) the backfill-

ing shall, once the excavated portion has been backfilled as 

specified above, he carried on in layers up till about 90% 
of the height of the culver -t and with a width at least 1 m 
on each side of' the culvert. When the embankment has heen 

completed, the portions next to the corrugated pipe are to he 

particularly well compacted so that uneven settlement does 

not occur. Compaction of the material directly above the 

culvert, however, may not be commenced until 0,5 m thickness 

has been added since otherwise the culvert may he damaged. 

Before construction traffic may pass over the culvert at least 

the minimum thickness of fill permitted for the culvert shall 
have buen placed and well compacted. 

:5 	Transition wedges 

Transitions in connection with culverts on the motorway shall 

he carried out in accordance with the Drawings. Should there 

he no Special Drawings for culverts, the transition wedge shall 
. 	he constructed according to the enclosed Typical Drawings. 

The material for transition wedges shall fuifil the require-
ments for sub-base material. 

7. 	CABLE TRENCHES AND CABLE DUCTS 

Cable trenches are to he construc -ted with the bottona widths 
and depth (80 cm) specified by the respective cable owner. 

Trenches should he excaveted in such a manner that at changes 

of direction the cable inay he laid with a radius corresponding 

to 15 times the cable diameter unlees specified differently. 

The Contract includes soil and rock excavation and drainage 

thereof, carting away of excess materiais, backfilling and 

compaction of' the excavation as well as tidying-up of the 
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ground surface. The backfiiiing material shali consist of 

frost-resistant material which can be dug out by spade and 

may not contain stones larger than 10 cm. The Contract does 

not inciude provision of steel tubes and ducts which will 1e 

delivered to the Site by the cable owners. The provision of 

cables, their laying, backfilling next to the cabie and the 

covering of the cabie with hricks or planks aiso dc not form 

part of' the Contract. 

8. 	SETTING OUT AND NEASUREMJDTS 

:1 	Piotorway 

For the purposes o± measuremont and for setting out in the 

field a traverse has been iaid the co-ordinates of whose 

stations have been caicuiated. The station points have been 

sited outside the road working area in such a way that they 

will not be destroyed during the construction. Setting-out 

calcuia -tions for the centre line of the road have been carried 

out by computer, and the road will be set out on the basis of 

these calculations. Additional setting-out calculations have 

been prep.ared which may be used when setting-out from the 

traverse is not possible owing to excavations or embankments. 

Setting-out calculations have been prepared for intervais of 

20 m and should it prove necessary to use a different inter-

vai the Contractor is to carry out ali necessary caiculations 

and measurements. The Contractor is responsible for the safety 

of the traverse stations during the time of construction. The 

Contractor is responsible for ali setting out and for the pre-

servation of the line set out. Any additional setting out and 

calculations therefor, that may be necessary, wili be carried 

out by the Contractor in such a way that the road line may be 

accurateiy determined during construction and checked after-
wards. 

An index of traverse statione in the field has been prepared, 

on which the positions of the stations are given in relation 

to features on the ground. C1culations have an accuracy of 
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1 cm which is also the requirment for the accuracy of sec-

ting out. 

The centre line of the road has been used as the reference 

line. Dimensions of the cross-section, positione of teet 

points and other measurements in connection with the road 

have been given in relation to this line. 

The setting-out principle is shown on a special setting-out 

drawing. 

	

:2 	Other roads 

The highway from the existing Helsinki - Turku main road to 

Veikkola interchange and the old Helsinki - Turku highway at 

Hista and at Gumböle, are tied to the system of co-ordinates 

in the same way as the motorway, and setting out of and 

measurements for these roads is to be carried out in the same 

way as for the motorway. 

Other roads are to be set out from their intersection points 

which have been set out on the ground. Should these come 

within the working area the Contractor is to tie them in to 

existing ground features so that the line can be checked 

during and after construction. 

S 	
:3 	Setting-out of leveis 

Ali levels for the road are to be determined with reference 

to the traverse stations and actual bench marks, the posi-

tions of which are shown on the setting-out drawings and on 
longitudinal sections. 

Oross sections are given at intervais of 20 m and the leveis 

have an accuracy of 1 cm. The Contractor is to ensure that 

bench marks are not obliterated and that they are not dis-

placed either horizontally or vertically. Any additional 

bench marks are to be established by the Contractor and their 

level is to be related to bench marks shown on the drawings 

or to ntional bench marks in the area. 
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9. 	FROVISION FOR IVIÄINTENÄNCE OF TRAFFIC DURING CONSTRUCTION 

:1 	General 

Work on roads carrying traff jo shall 1e carried out in such 

a way that the traffic is not interfered with any more than 

necessary. The work therefore cannot always be carried out 

in the cheapest possibLe way, a fact which must be taken 

account of when tendering. 

Before work is cornmenced it shall be carefully planned so that 

traff'ic is interfered with as little as possible. The Con-

tractor shall consult the Employer with regard to stages of 

the Works where traffic may experience difficulties. 

On heavily-traficked roads, no work which interferes with 

traffic shall if possible •be carried out during the times 

when traffic is heaviest. It may sometimes be convenient or 

oven absolutely necessary to carry out certain work when 

traffic is light, e.g. at night. Work which constitutes an 

obstacle for or danger to traffic ehali if possible be oom- 

pleted before work is finished for the day and must in no 

circumstanoes be left unfinished over the weekend or holidays. 

Thus e.g. excavation of the road for the laying of oulverts 

eta. shall be planned so that the road can be tidied up before 

dark, unless work jo te. bo cTtrried on during the night. 

:2 	Temporary roads 

In certain instances it may be necessary to divert the traffic 

from the road. These for public roads are to be built with a 

width of 7 m so that two-lane traffic is possible. 

Temporary roads shall be provided with any road signe, 

meoting places ote. necessary. 

:3 	Temporary carriagewaye 

Temporary roads shall be kopi in n condiion suit.oble for the 

traffic using them. The requirement in this connection is 

dependent upon the volume of traffic and the length of timo 

during which traffic is compelled to use the temporary road. 
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The condition of temporary roads shall thus be such that 

traffic can without appreciable inconvenience pass over it 

at a reasonable speed depending on the circumstances. 

If during snow-free periods marc than 5000 vehicles per day 

shall use a temporary carriageway, it shall he porvided with 

a temporary surfaoe. This may for instanoe consist of bitumen 

macadam. 1±' the traffic is between 3000-5000 vehicles per day 

and the temporary road shall he used for longer than about 5 

weeks, similar surfacing as above is to he considered or pos-
sibly only impregnation. The same appiles to traffic between 

1000-3000 vehicles per day in intensity for more than about 

7 weeks. Temporary surfacing shall he laid as soon as possible. 

If no surface is laid the temporary carriageway shall he con-

structed if required with the help of crushed gravel of 18 min 

largest stone size. The gravel road shall if necessary have 

an anti-dusting agent added. DUSt abatement is to he carried 

out with calcium chloride and water or possibly with sulphite 

lye. The surface of the carriageway shall be raking or other-

wise he kept free of stones larger than 30 mm. Grading or 

patching of the road shall he carried out as soon as the 

carriageway becomes se uneven that it causes difficulties for 

the trffic. 

. 	:4 Warning and safety measures 

The instruction and regulations issued by the National Board 

for Fublic Roads and Waterways shall be observed as regards 

any safety measures and warning signs necessary. 
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TV I-J Detorraination of frot suöceptibiity Apendix 1 
1  Ms&lajien routivuusarvostelu - 

PIAATUTXJflU3FOPIISTO 
O.. 	eoils 

Loil re3eareh offic 

Kaikki maalajit, 	joiden rakeisuuskäyrät ovat alueella 1, 
ov*t 	outivia.. 

Ne uiaalajit, 	joiden rakeisuuskäyrät sijaitsevat alueella 2, 

3 tai 4, ovat routiinattoinia 	edellyttäen, että käyrien alapäät 

eivät pääty kyseisen alueen vasenunanpuoleisen rajakäyrän yläpuo- 

lelle. 
Maalajien routivuutta voidaan myös arvostella kapillaari.uu- 

den perusteella sen ollessa routimattomill& maalajeilla pienempi 

kuin 	1,0 rn. 

\IL1 eoile whose 	radin 	curve 	lie within 2one 1 aro frot—uoceptib1e. 

idi soils wbose grading eurves lie within Zoneo 2,3 or 4 are frost—re- 

itant, provided that the lower portion o 	the grading eurve does not lie 

above the qurve 	iring the left—hand boundary of the Zone in question. 

The de'ree of frost—rusceptibility of a soil can also be deterined by 

3and 	Gravel 	3t9ne 
J'/e/a 	O.z 	h/ekJc 	 2 	 20 /Ive/ 

h/e,,c, Qos /o,'4ta1 h"e,,o 06_ko,'kea  /,!eno 	____ ____ ____ 

• - - coare ine co ree fine jarsc :u 
(co ( i e 	sci) 	- - - - - 

R - - - - - ' J 
AA :V :7 

r ____ _____ ____ _____ _____ _____ _____ _____ 

002 	0 001* Qias 	0. 	0$ 	/ 	2 	4 	9 	/6 	32 
mm 

re±erencc to its capiilrity, 	oilG whoe capilLnity i3 10S3 than 1,0 m 

bein 	irojt—resijtant. 

1 



EXTBLE F.AVEMENT STRIJOTURE 1 
	IBER OF LCAD APPLICATIONS> • x io 6 

	
TAELE 1 

3ea- Total- Minimum 
Lng 
at- Type of F -llter 

Insulat- 
ing 	:Sub- 

minimum 
thickness 	Base course 

thicknes 
Pavement 	the 

subgrade course course 	base of filter 	cm cm 	pavement 
cm cm 	cm insulating structur 

courses 
ans sub- 

Binder 	Wearing 

base__cm 
course 	course 

___ _________________ _______ ______ - 
____ _______ 	layer 	layer 

152a,b,d 

_______ 
T Tf 

____ 	_____ _________ 
- 

± Rock 
1) 	__ __ ___ 

B INon_frost_susceptible 
IsOils, whose grain size1 

7 curve is inside the de- - - - , 	_,,_ 	_,, 	,, 
sign area of the sub- - - 
base or which are coar- 
ser. For ex. gravel __________ ________ ______ 

4—  _________ ________ ___ 	 ___ 

C Non-frost-susceptible 
--- ------- __--- 

soils, which are sand 
which or coarser and - 	- 	10 10 -"- -"- -"- -"- -"- 43 

do not belong to the 
former_category _____ 	___ ______ ________ _____ ___ -- 

D Non-frost-susceptible - 	0...1O 	1O...32 
soils, which are fine 
sands or coarser and 0.0.10 	20...32 

8' 
32 -"- -"- -"-. "- 65 

'which do not belong to 12 	10 	1210 12 
-- the above categories ___ ____ ____ 

E Prost-susceptible soils - 	10 
expect for those men- 
tioneä in category 1' 

•t _________ 
8 8' 12 / 	20...57f 67 	52 	/ -"- -"- -"- -"- -"- 100 85 

Dry crust clay, frost- - 10...47 
. susceptible fine sand 

and frostsuspectib1e ii' / moraines 9),i0) 
• 

10...47 	1O...47ilO...47 
- 	10...8210...82 

_______ 
_____ __ 

___ - ........ 

F Weak soil 
Very weak clay, peat, 

1 
10,.,72h 1 	- 	20...82 92 8 ) 	72 8 ) -t_ -"- -"- -"- -"- 

i:) 
125 	105 

mud and siit i0)13) tTJro...7211o...72 ..-------- ____ 

IJ 

H3 

CD 

0 



Appendix 2 A 
TABLE 1 

PLEXIBLE FAVEMENT STRUCTURE 1 NUMBER OF LOAD AFFLICATIONS 

>4.1 	106 

1) The minimum depth of rock excavation must he one meter from 

the grade level, and rock fiil ohail he left under the bearing 

course for levelling of rock surface. The surface of the ex-

cavation must he sealed with omail biockotones or chips and the 

surface must be finished with soil type B. In special cases, 

the rock surface can he levelled with concrete. In this case, 

the upper layer of the base course can he placed directly on 
the concrete layer. 

2) a. Crushed gravel with maximum grain size ,4'35..65  mm. 
te AlternativelLy, the lower layer o± the base course can 

he made as vibrated macadam using mineral aggregate 

/25 (35)..,55 (75) mm which ts sealed with aggregate 
0.5...4 (6) mm. 

c, In special cases, the lower layer of the base course 

can be made of soil cement, in which case for example 

sandy graveiL can he used ao mineral aggregate. Then, 

the sut-base of bearing categories C....F must be 

±hickened by 5 cm, and the minimum thickness of the 
upper layer of the pavement structure will consequently 

• 	
he 28 cm. 

d. The upper layer ci' crushed gravel or vibrated macadam 

must be grouted and the surface of soil cement must he 

treated with hitumen emulsion, cut back bitumen or road 

tar. 

3) Bituminous gravel (Bsk 20,..35/150) or asphalt concrete 
(Ah 20...35/150). The layer can alternatively he made of 
bitumen macadam (AAb). In stage construction of the pavement 

structure, the bitumen macadam surface must he treated before 

it is opened to traffic, 

4) G-routed macadam (#25...55 (40) mm) either hound with mix 
or surface treated, ii' necessary, 

5) Asphalt concrete (Ah 18,..25/120) or gravel asphalt concrete 
(sAt 18. ..25/120), 
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TABLE 1 

6) a. .Asphalt concrete (Ah 12....20/100). 

h. Asphalt concrete (Ab 8...15/70) or Topeka (Top), sand 

asphalt (HA) 9  mastic asphalt (ITÄ)  or some corresponding 
pavement type. 

7) If a frost-reaistant or frost-active embankment fili with 

srnaller bearing capacity ja uaed on frost-reaistant native sub-

grade, the thickness of the pavement atructure is deterinined 

by filling earth, 

8) The thickness of' the insulating and/or filter courses and 

sub-base ja varying depending on available soil types. However, 

the total thickneas mentioned in the table rnust he achieved. 

1±' the mineral aggregate available rneets the quality requireinents 

of both the insulating course and the sub-base, the courses may 

he made of the aarne aggregate. 

9) If difficulties in drainage are ohserved and ii' it is to 

be feared that there will he excessive softening in the sub-

grade during construction, or that there will be uneven frost 

action later, the pavement structure F rnust be used, if neces-

sary, and/or the suhgrade rnus± he stabilized with lirne for 

example. 

10) If dry crust under one meter thick ja observed on clayey 

soil (normal sounding rods aink when loaded with 100 kg or 

when screwed) the pavement atruoture must he made according 

to the requirements of category F. 

11) If the ernbankment (in apecial caaes) is made of aoil types 

belonging to category B or of auch aoil type of category 0 that 

ja coarser than filter aand, a filter course rnust he used in 

banks lower than 1.5 meters. 

12) When non-frost---active bank fiil ja used on frost-active 

native subgrade, the thickness of the pavement structure ja 

determined by filljng earth only in casea where the height of 

bank ja greater than the pavement thickness required for the 

subgrade in a cut, 

13) Special inatructions will he given of possihle consoli-

datjon of the subgrade, 
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TABLE 1 

0-eneral remarks: 

- Attempts must be made to keep frost-active soil as deep as 

possible from the grade 1ine 

- Favement design ja generally based on the number of load 

applications and not on the number of vehicles as such. In 

preliminary design, the estimate can yet be made that 20 years 

after the completion of the road, the number ot' heavy vehjcles 

on pavement structure 1 will be over 1 300 vehjcles per day. 

[1 



LEXIBLE PAVEMENT STRUCTURE 2 
	

OF LOAB APFLICATIONS 1o7 	106.41 X 10 
	

TÄELE 2 
	

cut bank 
	

lower 
1 ay e r 

A 	Rock 	- 	- 	1 	- 	i32Ja,b 

_______-__ 	_____ ___L____ 

1) 

B Non-frost-susceptible 
soils, whose grain size 
curve is inside the de- 	- 	- 	- 	- 
sign area of the sub- 
base or which are coar- 
ser. For ex. gravel 	____ 

0 	Non-frost-usceptib1e 	 - 
soils, which are sand 
or coarser and which 	- 	- 	10 	10 
do not belong to the 
former category 	___ ___ 	 ___ 

D 	Non-frost-susceptible 	- 	: 0 	10 10 	30 
soils, which are fine 	1 " 	.-" 	8) 
sands or coarser and 	0...10 	- 	20...30 	30 	-"- 
which do not belong to 
the above categories 	1 	i 1  

E 'Prost-susceptible soils 	- 	10 	5010 	50 expect for those men- _________ _____ _______ 
tioned in category 	10 	4Q11) 	- 	20 	50 1608) 508 ) Dry crust clay, ±'rost- -________ _______ _______ 

susceptible fine sand 	Aii) 	. 
and frost-susceptible 
moraines 9), 10) 	_____ 	_____ 	______ ____ 	_______ 

F IWeak soil 	- 	10...80 10...80 
Very weak clay, peat, 	liv 	 8" 	8 
mud and siit 10), 13) 	1O...70 __' 	- 	20... 80 190  / 75 / 	.... tt 

10.. .7011)  10.. .70 10. ..7OJ 	___  

Minimum 
thickness 
of the 
	'-3 

pav ement 
structure 

t.T 
upper Jiincler wearing cut bank 
layer course course 1 	- 

63) 46) 
84155Y 4 6) 

__ 

30 	(25) 
55) 

n_ 7) _n_ _n_ _u_ 
'-3 

7) _It_ _H_ __ 4Q 

60 

-"- -"- 90 	801 

rJ CD 

-fl- -"- -"- 
12j. 105 120 

ko -____ _____ ______ 

Bear-
ing 
cat- 	Ty5e o±' 
e- 	subgrade 
go- 
ry 

Insuiat4 
Filter 	ing 	SuID- 
course 	course base 

cm 	cm 	cm 

Total 
mi nimum 
thickness 
of filter-
insulatin 
courses 
and sub- 
base cm 

Base course 	Pavement 
cm 
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TABLE 2 

FLIXIELE FAVEENT STRUCTURE 2 NTJMEEPL OF LOAD AFPLICATIONS 
1.7 x 1o6.,.4.1  x  io6 

1) The minimum depth ot rock excavation must be one meter from 
the grade level, and rock fiil shall be left under the bearing 
course for levelling of rock surface. The surface of the ex-
cavation must 1e sealed with small blockstones or chips and the 
surface must be finished with soil type B. In special cases, 
the rock surface can be levelled with concrete. In this case, 
the upper layer of the base course can be placed directly on 
the concrete layer. 
2) a. Crushed gravel with maximum grain size #35..,65 mm, 

b. Alternatively, the lower layer of the base course can 
be made as vibrated macadam using mineral aggregate 
#25 (35)...55 (75) mm, which is sealed with aggregate 
/O.5...4 (6) mm. 

c. In special cases, the ILower layer of the base course 
can be made of soil cement, in which case for exaniple 
sandy gravel can be used as mineral aggregate. Then the 
sub-base of bearing categories C...F must be thickened 
by 5 cm, and the minimum thickness of the upper layer 
of the pavement structure will consequently be 25 cm. 

d. The upper layer of crushed gravel or vibrated macadam 
must be grouted and the surface of soil cement must be 
treated with biturnen emulsion, cut back bitumen or 
road tar. 

3) Bituminous gravel (Bsk 20...35/150) or asphalt concrete 
(Ab 20...35/150). The layer can alternatively be made o± 
bituinen macadam (Aab). In stage construction of the pave-
ment structure, the bitumen macadam surface must be treated 
before it is opened to traffic. 

4) Grouted macadam (25..55 (40) mm) either bound with mix 
or surface treated, if neoessary. 

5) Asphalt concrete (Ab 18..,.25; '120) or gravel asphalt con-
crete (SA'o 18,,.25/120), 
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TABLE 2 

6) Asphalt concrete (Ah 12.15/1O0) or Topeka (Top), sand 

asphalt (HA), mastic asphalt (VA) or a corresponding pavement 
type. 

7) 1±' a frost-resistant or frost-active embankment fili with 

smaller bearing capacity is used on frost-resistant native sub-

grade, the thickness of the pavement structure is determined 

ly filling earth. 

8) The thickness of the insulating and/or filter courses and 

sub-base is varying depending on available soil types. However, 

the total thickness mentioned in the table must be achieved. 

If the mineral aggregate available meets the quality require-

ments of both the insulating course and the sub-base 9  the 
courses may be made of' the same aggregate, 

9) If difficulties in drainage are observed and if it is to 

he feared that there will he excessive softening in the sub-

grade during construction, or that there will be uneven frost 

action later, the pavement structure F must he used, if neces-

sary, and/or the subgrade must he stabilized with lime for 
example, 

10) If dry oruat under one meter thick is observed on clayey 

soil (normal sounding rods sink when loaded with 100 kg or 

when screwed) the pavement structure must be made according 

S
to the requirements of' category F. 

11) If the embankment (in special cases) is made of' soil types 

belLonging to category B or of such soil type of category C that 

is coarser than filter sand, a filter course must he used in 

banks lower than 1.5 meters. 

12) When non-frost-aetive bank fili is used on frost-active 

native subgrade, the thiokness of the pavement structure is 

determined by filling earth only in cases where the height of 

bank ja greater than the pavement thickness required for the 
subgrade in a cut. 

13) Special instructions will he given of possible ccnsoli-
dation of the subgrade. 
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TABLE 2 

0-eneral remarks 

- Atternpts must be made to keep frost-aotive soil cc deep as 

possible from the grade line. 

- Pavement design ja generally based on the number of load 

applications and not on the number of vehicles as such. In 

preliminary design, the estimate can yet be made that 20 

years after the completion of the road, the average nurnber 

of heavy vehioles on pavement structure 2 will be 600,. 

1 300 vehicles per day, 
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TABLE 3 

Bear-i 	
,ota1 

ing 	 Insulat 
cat- 	Type of 	Pilter 	ing 	Sub- 
e- 	subgrade 	'course 	course 	ase 
go- 	 cm 	cm 	cm 
r 

- 
minimum 
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ofi 
• 1nsu.i..a1ng 

and sub-

rbfl 

Base course Pavement 
cm 

1 11icness 
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pavement 

-- 	+ surucuure 
cm 

ower upper Binder WeFf 
layer layer course course 

i 2 )a b d - 54) 45) 	1 
- 	1) 8 3 ) 24 	(19) 

- 	 - A 	Rock 	- 

_I_45 L ____ 

B 	Non-frost-susceptible 
soils, whose grain size 
eurve is inside the de- 	- 	 - 	 - - 1 

,,_ 	6) 

sign area o±' the sub- 
base or which are coar- 
ser. For. ex. gravel 	_____ 	____ ___ ___ ___ ______ ___...__-- 

C 	Non frost-susceptible 
6 soils, which are sanä 

- 	 10 10 34 
or coarser and which 	- 

to the do not belong 
former category 	_____ __________ _______ 	- 

D 	Non-frost-susceptible 	- 	 0...21 	10...31 
soile, which are fine 	- 
sands or coarser and 	0...11 	- 	20...31 31 	'' -"- -" -"- 6 

-" 	55 
which do not belong to 	 -. 
the 	above_categories 	10..11 	10...11 	10...11 1 

- 	 i0...46 	10...46 
____ ____ ____ _____ 

E 	Prost-susceptible soils 
expect for those inen- 
tiOnedin CategcryP 	10 ... 36 10 	- 	20...46 56 	46 tt _tt_ -"- 	80 	7Q11) 

susceptible fine 	sand 	iO / 	iO...36 and frost-susceptible 	10...36 	10...36 
moraines 8), 	9) __________ 	___ ______ 

P 	Weak soil 	- 	iO,..76 	10...76 
Very weak clay 	peat, 	-- 
mud 	and siit 	95, 	12) 	10...66 1 1 	- 	20...76 

___________________ 
10...6610)j 

'1' 	 r•7\ 

86'' 	76'' -"- -" _"_ 	110 	100 
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TABLE 3 

FLEXIBLE PAVEMENT STRTJCTUPLE 3 NUMEER OF LOAD AFPLICATIONS 

6.8 x 1O.,,1,7 x io6 

1) The minimum depth of rock excavation muet be one meter ±'rom 

the grade level, and rock fili shall he left under the bearing 

course for levelling of rock sur±'ace, The surface o±' the ex-

cavation must he seaiLed with small blockstones or chips and the 

surface must he finished with soil type B. In special cases, 

the rock surface can he levelled with concrete. In this case, 

the upper isyer of the base course can he placed directly on 

the concrete layer. 

2) a. Crushed gravel with maximum grain eize #35..5 mm. 

b. Alternatively, the lower layer of' the base eourse can 

he made as vibrated macadam using mineral aggregate 

25 (35)...55 (75) mm, which is sealed with aggregate 

/0.5.4 (6) mm. 

c. In special cases, the lower layer of the base course can 

he made ot' soil cement, in which case for example sandy 

gravel can he used as mineral aggregate. Then, the sub-

base of hearing categories C...F must he thickened by 5 cm, 

and the minimum thickness of the upper layer 0±' the 

pavement structure will consequently he 19 cm, 

d. The upper layer ot' crushed gravel or vibrated macadam 

must he grouted and the surface of soil cement must he 

treated with bitumen emulsion, cut base bitumen or road 

tar, 

3) Grouted macadam (25,55 (40) mm) either bound with mix 

or surface treated, i± necessary. Alternatively, the layer can 

he made of bituminous gravel (Bsk 20.,.35/150) with the thick-

ness of 6 cm, while the thickness of the lower layer 0±' the 

bearing course must he 9  cm, 

4) Asphalt concrete (Ah 18.25/i20) or gravel asphalt con-

crete (SAb 18.,.25/120). 

5) Asphalt concrete (Ah 12...15/100). 

6) 1±' a frost-resistant embankment fiil with smaller bearing 

capacity is used on frost-resistant native suhgrade, the thick-

ness of the pavement structure is determined by filling earth. 
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7) The thickness o± the insulating and/or filter courses and 

sub-base is varying depending on available soil types. However, 

the total thickness mentioned in the table must be aohieved. 

1±' the mineral aggregate available meets the quality 

requirements of both the insulating course and the sub-base, 

the courses may be made o±' the same aggregate. 

8) If difficulties in drainage are o1served and if it is to 

be feared that there will be excessive softening in the sub-

grade during construction, or that there will be uneven frost 
action later, the pavement structure F must be used, if neces-

sary, and/or the subgrade must be stabilized with lime for 

example, 

9) 1±' dry crust under one meter thick is observed on clayey 

soil (normal sounding rods sink when loaded with 100 kg or 

when screwed) the pavement structure must be made according 

to the requirements of category F 

10) 1±' the embankment (in special cases) is made of soil 

types belonging to category B or of such soil type of category 

C that is coarser than filter sand, a filter course must IDe 

used in banks lower than 1.5 meters. 

11) When non-frost-active bank fili ja used on frost-active 

native subgrade, the thickness of the pavement structure is 

determined by filling earth only in cases where the height of 

bank is greater than the pavement thickness required for the 

subgrade in a cut, 

12) Special instructions will IDe piven 0±' possible consoli-

dation of the subgrade. 

General remarks 

- Attempt must be made to keep froat-active soil as deep as 

possible from the grade line. 

- Pavement design is generally based on the number 0±' load 

applications and not on the number of vehicles as such. In 

preliminary design, the estimate can yet IDe made that 20 

years after the completion of the road the average number of 

heavy vehicles on pavement structure 3  will IDe 250...600 ve-

hicles per day, 



F.AVEMENT STRUCTURE 4 	NUMBER OF LOAD .tLICATI0NS 2.8 x io...6.8 x 
	 TABLE 4 

Beax'- rTotai - Minimum 
ing Insulatr- ininimum thickness 
cat- Type 0±' Pilter 	ing 	Sub- thickness Base course Pavement o±' the 
e- subgrade course 	course 	base 0±' filtex cm pavement 
go- cm 	cm 	cm insulating structure 
ry courses cm 

and sub- 
base 	cm _________ 
cut 	bank cut ¶bi.nk 

A Rock - - - 

- 	1) 15 2 ) 	____ ____ 53) 20 

BNon-frost susceptible 
soils, whose grain size 

- -"- -"- 
curve is inside the de- 

the sub- 
- - - 

sign area o±' 
base or which are coar- 
ser. For ex. gravel _________ _______ ______ _________ ______________ 

C 	Non-frost-susceptible 1 
sofia, which are sand 

10 10 - - - - 

) 3 
or coarser and which 	- 	- 

do not belong to the 

D 	Non-frost-susCeptible 	- 	 0...20 	10...30 
soiis, which are fine 	________ 

6) sands or coarser and 	0 	10 	- 	20 30 _«- -«- 50 
which do not belong to 	_________ 	 _______ 
the above categories 	10 ____ ______ 

-- 

___ 

E 	Prost-susceptib1e soils 

____ 

- os 
expect for those men- _______ 
tioned in category 
Dry crust clay, 	froat- 	i0...3Y' 	- 	20...45 

	

6" 	6" 55 	/ 	45 	J 1 	-"- -"- 
7 75 	65 

suspectible fine sana 	--- 	- 	 - 

and frost-susceptible 	10 	L 	 IQ 	 10 1 	.J 	•••J 
moraines 8), 	9) 

F 	Weak soil 	- 	10...70 	10...70 
Very weak clay, 	peat, 	5__)__ 9), 	10) 	iO,.,60 	- 	20...7080 mud and siit 

6) 	6) 70 -"- 100 	90 7) 

____ 	10.. .60 5 ) 	10.. .60 	10.. .60 



Äppendix 5 A 
TABLE 4 

FAVEMENT STRUCTURE 4 NLTMBER OF LOAD APFLICATIONS 
2.8 x 10, . .6.8 x 1O 5  

1) a, Rock excavation must be made so deep that the base of the 
cut can be care±'ully levelled using small blockstones 
and/or chips and finished with soil type B to the level 
of the lower layer of the pavement structure. In special 
cases, the rock surface can be levelled with concrete. 

b. If the road will be paved, rock excavation muat be per-
formed as for pavement structures 1...3. 

• 	2) a, Crushed gravel with maximum grain size /35...65 mm. 
b. Alternatively, the lower layer of the base course can 

be made as vibrated rnacadam using mineral aggregate 
/25 (35).,.55 (75) mci 5  which is sealed with aggregate 
/0.5...4 (6) mm. 

3) Oil gravel (Ös 18/90),  cut-back bitumen gravel (Bis 18/100... 
120), gravel asphalt concrete (SAb 12....25/100...120), asphalt 
concrete (Ab 12,.,25/100...120) or a corresponding pavernent 
type. Instead of oil gravel and cut-back bitumen gravel the 
wearing course can be made of macadam (Is, Es, Ts) or using 
the grouting and surface treatment method of gravel roads (IFk). 
In this case the thickness of the base course must be 18 cm. 

• 	4) If a frost-resis -tant or frost-active embankment fiil 
smaller bearing oapacity is used on frost-resistant native sub-
grade, the thickness of the pavement structure is determined 
by filling earth, 

5) If the emt)ankment (in special cases) is made of soil types 
belonging to category B or of such soil type of category C 
that is coarser than filter sand, a filter course must be 
used in banks lower than 1.5 meters, 

6) The thickness of the insulLating and/or filter courses and 
sub-base is varying depending on available soil types. How-
ever, the total thickness mentioned in the table must be 
achieved. If the mineral aggregate availaljle meets the quality 
requirements of both the insulating course and the sub-base, 
the courses may be made of the same aggregate, 
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7) When non-frost-active bank fili is used on frost-active 

native subgrade, the thickness of the pavement strueture is 

determined by filling earth only in cases where the height of 

bank is greater than the pavement thickness required for the 

subgrade in a cut 

8) If difficulties in drainage are observed and if it is to 

be feared that there will be excessive softening in the sub-

grade during construction, or that there will be uneven frost 

action later, the pavement structure F must be used, if neces-
sary, and/or the suhgrade must be stabilized with lime for 
example 

9) If dry crust under one meter thick ja observed on clayey 

soil (normal sounding rods sink when loadeä with 100 kg or 

when screwed) the pavement structure must be made according 

to the requirements of category F. 

10) Special instructions will be given ot possible consoli-

dation of the subgrade. 

General remarks 

- Attempts must be made to keep frost-active soil as deep as 

possible from the grade line. 

- Pavement design is generally based on the number of load 

applications and not on the number of vehicles as such, In 

preliminary design the estimate can yet be made that 20 years 

after the completion of the road the average number of heavy 

vehieles on pavement structure 4 will be 100...250 vehicles 

per day. 



DAVM1TT STRUCTURE 5 	NUMBER OF LOADPPLICATIONS 1 .1 x 1 	.208 x*05 
	

TAELE 5 

________—w— Total 
- 	- Minimum 

ear- Insulat- 	tninimuni thickness 
ing 
cat- 	Type of 	 Filter 	ing 	Sub- 	Hthickness Base ccurse Pavement o± the 

e- 	subgrade 	 course 	course 	base 	o± filter-, 	1 

	

cm 	insulating 
cm cm pavement 

structure 
go- 	 cm 	cm 

courses cm 
ry 	 and sub- 

basecm 
cut 	bank - 

- 
c flb 

____ ank 

- 	_i) io2) 53) - 15 
A 	Rock 	 - 	- 	- 

B 	Non_frost-sUSCePtible 
soils, whose grain size 4) 
curve is inside the de- 	- 	 - 	- 	- _,t- _n_ 
sign area of the sub- 
base or which are coar- 
ser. For ex. gravel _________________ 

0 	Non-frost-susceptible 
4) soils, which are sand 10 	10 	 -"- -"- 25 

or coarser and which 	- 	 - 
dc not belong to the 
former category 	 _______ ____ 	____ 

D 	Non-frost-susceptible 	- 	 0...20H0...30 

soils, which are fine 	_-______--------------- 
45 	

4) 
sands or coarser and 	0 	10 	- 	20 	30 	306 ) 

°" which do not belong to 
the above categories 	10 	 10 	10 	____ _____ ______ 	_____ _____________ ____ 

E 	Frost-susceptible soi1s 	- 	10 	3010 	40 
expect for those men- 	____ 	 ______ 
tioned in category F 6 ' 6 40 	/ -"- 1 65 

7) 
55 

Dry crust clay, 	frost- 	i0...30 	- 	20...4050 

susceptible fine sand 	 - 	-- 
and frost-susceptible 	10 	 10 	30 10 	30 
moraines 	8), 	9) 	 •00)- - 

__ __ __ ___ _______ 
Very 	weak clay, peat, 

20...6575 
6) 6) 

65 _"- 
90 

7' 80 
mud and siit 9), 	10) 	 - 

__________ 	____________ 	 10.. •555) 
	10.. .551 1 0.. .55 ____________________ _______________________________ 

Ij 

CD 

.OQ 

D 0 
Ia - a 
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TAELE 5 

PAVEMENT STRUCTURE 5 NUMEER OF LOAD AFFLICATIONS 

1,1 x 10...2.8 x 10 

1) Rock excavation must be made so deep that the base ot the cut 

can be care±'ully levelled using email blockstones and/ar chips 

and finished with soil type B to the level of the lower layer 

ot the pavement structure, In special cases, the rock surface 

can be levelled with concrete. 

2) a. Crushed gravel with maximum grain size /35...65 mm. 

b. Alternatively, the lower layer of the base course can 

he made as vihrated macadam using mineral aggregate 

k'25 (35)...55 (75) mm which is sealed with aggregate 
4'0.5...4 (6) mm. 

3) Oil gravel (Ös 18/90), cut-back bitumen gravel (Ele 18/100 

...120) or a corresponding pavement type. Alternatively, the 
wearing course can be made of macadam (Is, Es, Ts) or using 

the grouting and surface treatment method ot gravel roads 

(IFk). In this aase, the thickness of' the base course must 

he 13 cm 

4) If a trost-resistant or frost-active emhankment till wi±h 

amaller bearing capacity is used on frost-resistant native sub-

grade, the thickness of the pavement structure is determined 
• 	by filling 

5) If the embankmen -L (in special cases) ja made ot soil types 

belonging to category E or ot such soil type of category 0 

that is coarser than filter sand, a filter course must he used 

in banks lower than 1.5 meters. 

6) The thickness ot the insulating and/or filter courses and 

sub-base is varying depending on availahle soil types. Bow-

ever, the total thickness mentioned in the table must he 

achieved. If the mineral aggregate availahle meets the quality 

requirements of both the insulating course and the suh-base, 

the courses may he made of the same aggregate, 

7) When non-frost-active bank till is used on frost-active 

native subgrade, the thickness of the pavement structure is 

determined by filling earth only in cases where the height ot 
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TABLE 5 

bank is greater ihan the pavement thickness reQuired for the 

subgrade in a cut0 

8) If difficulties in drainage are observed and if it is to 

he feareä that there will he exoessive softening in the sub-

grade during construction, or that there will he uneven frost 

action later, the pavement structure F must he used, if neces-

sary, and/or the suhgrade must he stabilized with lime for 

example. 

9) If dry erusi under one meter thick is observed on clayey 

soil (normal sounding rods sink when loaded with 100 kg or 

when screwed) the pavement structure must he made according 

to the requirements of category F 

10) Special instructions will be given of possihle consoli-

dation of the subgrade. 

General remarks 

- Attempts musi he made to keep frosi-active soil as deep as 

possible from the grade line. 

- Favement design is generally based on the numher of load 

applications and not on the number o± vehicles as such. In 

preliminary design the estimate can yet he made that 20 years 

after the completion of the road the average number of heavy 

vehicles on pavement struciure 5 will he 35..100 vehicles 

per day. 
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TABLE 6 NUMBER 	LOAD APPLICATIONS < 1.1 x 

Total lMinimum 
Insulat- minimum thickness 

Type of Pilter ing Sub- thickness Base course Pavement f t 
subgrade course course base of filter-, cm cm pavement 

cm cm cm insu1atir structure 
courses cm 
and sub- 
base 	cm __________ 

__________________ ________ ______ - ___________ _____________ cuflbank cut Ibank 

Rock - - - - 	1) io2) 15 	- 
Non-frost-susceptible 
soila, whose grain size 
curve is inside the de- _H_ _fl_ — tt 

— 	4) 
sign area of the sub- — — — 
base or which are coar- 
ser. For ex. gravel 

Non-frost-susceptible 
soils, which are sand 
or coarser and which - - 10 10 —"— _H_ 25 
do not belong to the 
former category 

Non-frost-susceptible o...-o - 15...25 soils, which are fine 6) sands or coarser and 25 ,, 40 
10... -15 10...15 which dc not belong to 

the above categories ___________ ________ 

Frost-susceptible soils — lo...351 1 o...35 expect for those men- ________ ________ _______ 
tioned in category F 45 6) 356) Dry crust clay, frost- 10 — 20...35 —fl_ —"— 60 50 
suscoptible ±'ine sand - 
and frost-susceptible 
moraines 8), 	9) __________ 

1O...25 10...25 

Weak soil 10...35 10...55 Very weak clay, peat, 
mud and siit 9), 	10) 

— 
— 20...55 656) 556) — _H_ 80 

10...45 i0...45 
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TABLE 6 

FAVEMENT STRUCTURE 6 NL1EER OF LOAD ArFLICATIONS 	1.1 x 10 

1) Rock excavation must be made so deep that the base of the cut 

can be carefufly levelled using small blockstones and/or chips 

and f'inished with soil type B to the level of the lower layer 

of the pavement structure. In special cases, the rock surface 

can be levelled with concrete. 

2) a, Crushed gravel, meeting the quality requirements of the 

base course, or very well graded native gravel, the upper 

• 	
layer of which is finished with crushed 

b. Alternatively the lower layer of the base course can be 

made as vibrated macadam using mineral aggregate 

/25 (35)...55 (75) mm, which is sealed with aggregate 

/0,5.,.4 (6) mm. 

3) 0±1 gravel (Ös 18/90) or gravel. Alternatively the wearing 

course can be made of macadam (Is, Es, Ts) or using the grouting 

and surface treatment method of gravel roads (IFk), In this case 

the base course must be made 13 cm thick, 

4) 1f a frost—resistant or frost—active embankment 1111 with 

smaller bearing capacity is used on frost—resistant native sub-

grade, the thickness cf the pavemeni siructure is determined 

• 	by ±'illing 

5) 1±' the em'oankment (in special cases) is made ot soil types 

belonging to category B or of such soil type of category C that 

is coarser than filter sand a filter course rnust be used in 

banks lower than 1.5 meters, 

6) The thickness of the insulating and/or filter courses and 

sub—base is varying depending on available soil types. However, 

the total thickness mentioned in the table must be achieved. 

1±' the mineral aggregate available meets the quality requirements 

0±' both the insulating course and the sub—base, the courses may 

be made o±' the same aggregate. 

7) When non—frost—active bank fili is used on frost—active 

native subgrade, the thickness o± the pavement structure is 

determined by filling earth only in cases where the height 0±' 
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bank is greater than the pavement thickness reGuired for the 

subgrade in a cut. 

8) If difficulties in drainage are observed and if it is to 

be feared that there will he excessive softening in the sub-

grade during construction, or that there will he uneven frost 

action later, the pavement atruoture F muat he used, if neces-

sary, and/or the subgrade must he stabilized with lime for 

example 

9) If dry crust under one meter thick is observed on clayey 

soil (normal sounding rods sink when loaded with 100 kg or 

when screwed) the pavement structure must he made according 

to the requirements of category F. 

General remarks 

- Attempts muat be made to keep frost-active soil as deep as 

possihle from the grade line. 

- Pavement design ja generally based on the number of load 

applications and not on the number of vehicles as such, In 

preliminary design, the estimate can yet he made that 20 years 

after the completion of the road the average numher of heavy 

vehicles on pavement structure 6 will he under 35 vehicles 

per day 

. 
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	LI ITE 171 

RUMMIJN LLRUTAILN i.OUTI VALLJ MAAI1IJ. 

O 	U 1 ? 0: LOT-U 	PITI::, :OIL 

KRK.A PENGLR 
1IIGII E;:I;JKEiJT 

MATALA RbNGER 
LOI aI}IENT 

> .7 14(1. 
1 • 7 	. 

3I.. 	 T:A TRjISITION VIEDGL 
1 -- 

PRO3T-REISTAiI2 PILL 	4-'" 
UIMAT 	 L TYS 

,4UI 	I 	u 	O' 	jC 
'' 	o TA'YTE 

1 	JA POHJAMAA.t 	OLLEA PihM- 
b ÄTÄ ON 	TEHTÄVÄ N. 	10 CM:N 

:AKSUINEN SUODATINKi}(ROS 
ARINAN POHJALLE. 

OOAR3E PILL 13 LAID ON A :!LA 
UB3OIL, A PILTER C0lIR3i 	10 cu 

IJICK 13 TO BE LAIT) ONI. 	BO']?T 
F ThE EXCAVATI0:. 
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/ 
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EMBANKMENT 

IIRTYMÄKIrLA TRAN3ITION 'UEDCE 

ii: :G o 1  
...... 

: 

[ATRIA65 ; 

1? 

3 D<200 CM 
200 	cij,: 

cnc 	ii:.) 	LI ITE 18 

JiVLU Yii 	iU2ALii2AA 

:IR.L POmTDÄTIOU METHOD FOR CULVERT ON iEiK :TJBGOiL 

ROiiJ t ;TIT ISJ 	' 
- 	 . 	 /4 FYORISTY. 

	

ROUflMAON 	'4ui ING 01? 3LOPE 
TÄYTE 	 \"ASENNUSPIm 6"' 

JA BEDDING PLANI3 
9 	F.IKITTAISFUUT 6'x6 

RMPIJJA KÄYTETTÄ3$Ä. 
DEFL3 AT 100 cm CTV:;. TO B 
U.3ED ONLY FOR CONCRETE P1 

TÄYTTEEN OLLESSA KARKEATA JA 
POHJAMAAN OLLESSA PEH1i EÄTÄ o; 
TEHTÄVÄ N. 10 CM:N PASUINEN 
SUODATINKERROS ARINAN POHJALL1. 
I COARSE FILL 13 LAID ON A WEAX SU 
:OIL, A PILTER COURSE 10 cm THICI< 1 
TO BE LAID ON THE BOTTOM OF THE EX-
CAVATION. 

	

T)N L 	D + 150 'M 

	

L 	D + 200 W1 

.JIi/uoiJ. ieardn 0iiicc 

Ra utimU -toimist;j 17i4 



11 	LIITE 19 

FU1UNFE1USTAMINEN PEHMEIKLLE ERIKOISTAFAUKSISSA, 
KUN POHJA ON ERITTÄIN PEHMEÄ. 

'.OTiDYIOi'T OF CULVERT Oli WEAK UBSOIL. 
F V'Y 7iFAK UBSOIL. 

KORKEA PENGER HIGII EMBANKMENT 
RUMPU SYVÄLLÄ DEEP CULVERT 

1.7 M (1.3 M) 

/ 
MATALA PENG Eli Low Eii3ANK T 

.7 M (1.3 M) 

31 IRTYMKIILA T:AN.IITION 'iEL 

F'iT—REI3TAN 
D 	 d 	- BEDDING lJ.ATKS 6"xG" AND 

	

0 	U'ASENNUSPUUT 6"xG" JA 
0 	 - 	6"xG" CROS.3 	ELi:i:.. 	T 

POIKITTAIsPTJUT 6"x6" 
____ 	 KZK__100 VAIN BEPTIPiJT 

0 	KIA kÄTETTÄJSSÄ. 
- 	e 	 = 100 cm CTV3. TO BE tJSED 

FOR CONORETE PIPEG. 

	

______ 	______ 	— ARVITTAESSA TELALAVA 

	

1 	TIMBER BEJ) ip fUUIRED 

D+ 200CM' 

L ' D +300 C!t 

IJ 
J D 200 CM ) 	1 	D + 1 50 CM I s D200CM ON 1 = D + 200 CM 

iTANCE BETWEEN 3HEETING 

	

/oi1 P 	T:'( 	flic 

;rflyS 	/ 

0. 

•• 

0' 	 -, 

:..uLjNA 100 CM 	 •-0 

-r ---  - 

ROUTIMATON 
TÄYTE 

YÖRISTYS 
ROUNDING OF 
.:L0TE 
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