
124

5 Appendix

Petrographic Report

on German Autobahn Concrete Pavement

and

Synoptic Table on Standards and Practices

for Concrete Roads in Europe



5420 Old Orchard Road, Skokie, Illinois 60077-l 030
Phone: 708/965-7500  Fax: 708/965-6541

PETROGRAPHIC SERVICES REPORT

CTL Project No.: 154115 Date: July 30, 1992

Re: Microscopical Examination of a Concrete Fragment from the Autobahn near Berlin,
Germany

One concrete fragment (Fig. 1) was received on July 13, 1992 from Mr. Lawrence Cole,
Portland Cement Association. The fragment was reportedly taken from a section of the
Autobahn concrete pavement near Berlin, Germany. The concrete is believed to have been
placed in 1938. Petrographic examination of the sample was requested by Mr. Cole to
determine the quality of the concrete.

FINDINGS AND CONCLUSIONS

Based on the results of the tests performed, the following findings and conclusions are
presented:

1 . The sample is a hard, dense, good quality concrete consisting of siliceous and
calcareous aggregates in a portland  cement paste. The paste-aggregate bond is tight
and the concrete fractures through coarse and fine  aggregate particles.

2 . Estimated water-cement ratio, based on paste properties, is less than 0.35. Large
residual cement particles (unhydrated portland  cement clinker, UPC’s) are abundant.

3 . The concrete is not air entrained. Estimated air content is 1 to 2%. Most air voids
are small and lined or filled with secondary deposits, mostly ettringite.

4. One major crack, parallel to a fractured surface, is present. This crack may have
been produced during sampling. Microcracks are not observed

Additional data from the petrographic examination are contained in the attached form.

METHODS OF TEST

Petrographic examination of the concrete fragment was performed in accordance with
ASTM C 856-83, “Standard Practice for Petrographic Examination of Hardened Concrete.”

COnStrUCtiOn  Technology Laboratories, Inc. l Skokie l Los Angeles l Seattle/Tacoma



FIG. I CONCRETE FRAGMENT FROM AUTOBAHN NEAR BERLIN, GERMANY. BROWN
SURFACE IS PROBABLY A MOISTURE BARRIER IMPRESSION. ARROWS SHOW
LOCATION OF SAWCUT.  PORTION OF SAMPLE ON LEFT IS SHOWN TN FIG  2.





The fragment was cut perpendicular to the formed surface and one portion was lapped. Lapped

and freshly broken surfaces were studied using a stereomicroscope at magnifications up to 45X.
A rectangular block, approximately l-in. wide and 2-m. long, was cut from the sample, placed
on a glass microscope slide with epoxy resin, and reduced to a thickness of approximately
20 micrometers (0.0008 in.). The thin section was examined using a polarized-light
microscope at magnifications up to 400X  to determine aggregate and paste mineralogy and
microstructure.

L. J. Powers-Couche
Associate Petrographer
Petrographic Services

LJP/djp



PETROGRAPHIC EXAMINATION OF HARDENED CONCRETE, ASTM C 856

CTL PROJECT NO.:  154115 DATE: JULY 30,1992

CLIENT:  PCA Public  Works Dept .  #322

STRUCTURE: Concrete Pavement

LOCATION: Autobahn near Berl in,  Germany,

PROBLEM: Quality Evaluation

EXAMINED BY: L. Powers-Couche

Page 1  of  2

SAMPLE:
Identification: None stated.

Dimensions: The sample is a broken fragment approximately 2.5-in.  wide, 3.5-m long, and 1.7-m. thick. All
surfaces but one are broken surfaces passing through coarse aggregates. One  surface appears to be a formed surface,
perhaps formed against  a  f lexible  barrier .  The surface is  smooth,  undulating,  dark brown, with abundant,  irregularly-
shaped, entrapped air  voids up to 0.3-m diameter.
Cracks, Joints, Large Voids: One  crack, 0.6-m long, is parallel to a fractured surface.

Reinforcement: None present.

AGGREGATES
Coarse (C) :  S i l i ceous  and calcareous  gravel  mainly  consis t ing of  basal t ,  foss i l i ferous  l imestone,  grani te ,  schis t ,
and graywacke.
Fine (F): Siliceous and calcareous sand consisting of quartz, quartzite, limestone, feldspar, and a small amount of
mica,  i ron oxides,  and hornblende.

Gradation & Top Size: The aggregate appears to be evenly graded to a top size of 0.6 in.

Shape & Distribution: Both CA and FA are rounded to angular, and appear to be uniformly distributed. FA
part ic les  are  equant  to  oblong.  CA are oblong to elongated.

Color: Medium to dark gray.

Hardness: Hard.

Luster: Subvitreous.

Calcium Hydroxide*: 5 to  7% uniformly distr ibuted,  small  crystals ,  patches ,  and part ia l  coat ings on aggregates .

Unhydrated Portland Cement Clinker Particles (UPC’s)*: 15 to 18% uniformly distributed large UPCs.
Few rel ic ts  observed.

Depth of Carbonation: 0.03 in. carbonation measured from the smooth, formed surface.

Air Content: The concrete  is  not  air  entrained.  1  to  2% oval  air  voids up to 0 .06-m diameter  are  nonuniformly
distr ibuted in the paste .  Most  voids occur adjacent  to  aggregate part ic les .
Fly Ash*: None present.

Paste-Aggregate Bond: Tight. The concrete fractures through coarse and fine  aggregate.
Secondary Deposits: Voids are lined and/or filled with calcium hydroxide and ettringite. Ettringite occurs in
clusters or clumps of long needles.

Microcracking: No significant microcracks observed.

a: Less than 0.35.-

MISCELLANEOUS: The portland  cement was coarsely ground.  One  large  c l inker  par t ic le  i s  400  micrometers - long
and 150 micrometers-wide.

*percent by volume of  paste



6th INTERNATIONAL SYMPOSIUM ON CONCRETE ROADS

Madrid, 8-10 October 1990
PIARC/Cembureau/Oficemen

SYNOPTIC TABLE
on standards and practices for concrete roads in Europe

Carlos Jofre
lnstituto Espanol  del Cemento

y sus Aplicaciones, Madrid

Carlos Kraemer
Universidad Politecnica  de Madrid

with kind assistance from members and experts of the
PIARC  Technical Committee on Concrete Roads
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Glossary of symbols used Symbol/interpretation

R

P

X

o c

N

A

E
M
MR
SR

Definitely required by specifications or
regulations
Permitted by specifications under certain
conditions or requirements
Specifically prohibited
Optional with contractor
Not included in specifications
As shown on plans
Where directed or authorised by engineer
Motorways
Main roads
Secondary roads

Signification des symboies Symbolellnterpretation

R Formellement exige par les prescriptions
ou par la reglementation

P Permis para  les prescriptions dans
certaines conditions ou pour faire face B
certaines exigences

X Formellement interdit
OC A la discretion de I’entrepreneur
N Non inclus dans les prescriptions

communes ou speciales
A Conformement aux plans
E Conformement aux instructions ou avec

I’autorisation de I’ingenieur
M Autoroutes
MR Routes principales
SR Routes secondaires

Zeichnerkliirung ZeichenlBedeutung

R Definitiv in Vorschriften oder
Bestimmungen gefordert

P Gestattet nach Vorschrift unter
bestimmten Bedingungen oder
zusiitzlichen Forderungen

X Definitiv verboten
OC Dem Unternehmer freigestellt
N Nicht in Bestimmungen enthalten
A Nach Zeichnung
E Wenn von der Bauleitung angeordnet oder

zugelassen
M Autobahnen
MR Hauptstrassen
SR Nebenstrassen

Significado de 10s  simbolos SimbololSignificado

R Exigido por las  prescripciones tecnicas
P Permitido por las prescripciones bajo

ciertas condiciones
X Prohibido por las  prescripciones
OC A eleccidn del contratista
N No incluido en las  prescripciones
A Segun lo indicado en los planos
E De acuerdo con las instrucciones del

Director de obra o con su autorizacion
M Autopistas
MR Carreteras principales
SR Carreteras secundarias



COUNTRY AND NUMBER CODE

1. Austria

2. Belgium

3. Czechoslovakia

4. Denmark

5. Finland

6. France

7. Germany (Democratic Republic)

8. Germany (Federal Republic)

9. Great Britain

10. Italy

11. Netherlands

12.  Norway

13. Portugal

14. Spain

15. Sweden

16. Switzerland



BASIC  DESIGN  REQUIREMENTS  / PRESCRlPTlONS  POUR  LE PROJET/  ALLGEMEINE  BAURICHTLINIEN  / PARAMETROS  BASICOS  DE  PROYECTO
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SASIC  DESIGN REQlSREMENTS  I PRESCWTlONS  POUI LE PROJET  I ALLGEMEINE  6AURlCHTLlNlEN  I PAAAMETROS  6ASlCOS  DE  PROYECTO
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SUB-BASE MATERlALS/COUCHES  DE FONDATION/TRAGSCHICHT/MATERIALES  P A R A  C A P A S  DE BASE
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unseebd
I i 1  10
I i i 1  302

iii  5 to  6 Hot pound A
Only  e t  spec ie i

locations

2 0 I i l  3 0
liil  M

3 3 %

A b o u t  2 5 %

Hot poured

M
Sealing mastic

M&died  hot eophdt

l i l  6
l i i l  1 0 . 1 5

I i 1  4-6

3

4
61  5

liil  O n l y  I,  d a y  stops.
e,c.

loinIs  ere no ,  reebd N only  et SaQcbl
kethr

25-302

2 5 . 3 3 %

m

1

s

s

S

I

3

E i i 1  10
lid  25

A 1 6 E
E . g .  Uwminws

cldipbolrd

Ii)  20
II 405 lil  5

6 ii) verieie: 4-5.5:
e*eQe: 5
liil  n o ,  u s e d

2&t%
o c

Eles,mnermodilii
esphelt  mastic.

ccudii  to  us F&l

Ii)  25
Gil  525

O n l y  e,  s p e c i a l
loutions

10.15
CRC:  500,  esphelt
oncrete  with rubbe,

wws*,fa

A
S e w i n g

P
N e t - f o r m e d  for  l o w

tteffics

M. MR:  sewktg
SR:  VibewJ

lit  1 0 . 1 5
G i l  >5

7 I i 1  20.23  x  thskness
lwithouf  dowelel

2 4 - 2 5  x  t h i c k n e s s

R
2520% Iwithout

&webl
D - 3 3 %  (with  dowelsl

6hwilw”a
I i 1  It.20
I i i 1  230

Every 10 ,rarwase
p i n t s li1:20

liil30.40

o c
E . g . .  wood

rilnwea~kv  “ndel
Iemprasmatmse,

5 N/mm*  250%
Fbdefammbllr501

saltwood8 Ii,  Rl-6
5.0 81  e  rule

permlted:  2 5  t i m e s
t h i c k n e s s

fl
25.30%

A
*uminou3  canpourr
w  plestic  o r  rubber

kmem

II
,6-l  5 depsndiig  M

the crick  uid,h
25-35 deperding  M
!WliigoowMl

R
IhI”  et bdgea  but et
*es1  two  to  et every

side

R
Thickness of the

joint liNeI:
M.MR: 1s

SR:  13

R
l62mwedlan

the fiGa  thicknaar
Gil 1.5dmm  width

R
swing M  wet - fomcd

lfw  winter wkl

G i l  n o t  u s e d  *I  e ride

’ 61  5 w 6 $h  limeston
I i i 1  22 10 30  depsndenl

cm reinforcemen, end
slab  th ickness

R
0 1 4  10  o/3 2 A g

R
Iii  30

o c
II  PbchiFJC  iw,+xet
2 1  Polvsulphide  cdd-

QOUd
31  Compfsrsitm  reelr

41 Expending cork

A
Hot  w cold poured
s e a l i n g  compand

lil  P,
liil II 15

21  13
3 1  2 5
41  50 10  64

Ii)“,.6
6il 3 0 including
hlhnq  metrisl

UR:  60
t h i c k n e s s  a 2 2 5  mn

4 0
t h i c k n e s s  ~225 mn

JAC:  66 10  90
A

O n l y  e t  s p e c i a l
locations

IGI 11  2 5
21  20
3 1 4 0
4 1 4 0

lil”zO
Ii6 2025

10 {iI*,. 25-L%
A

Wd  M other
xenpfesrible  meterie

R
S e w i n g

I 7
swing  o r  w e t  f o r m e d

11
I i 1  3.5tL00 3?%

R
I i i  sealed1

sealing compound

A
1e.g.  lil  6  l i i l  2 0 1

A
Only et bridges

A
1e.g.  10-301

A
M NCOQWIC

MR/SR  Sol,W  o(
peloem

A
1e.g.  I i 1  10-M

I i i 1  12.301

12
6lt.7

liil  s  20
lnwmellv  no, used)

3 3 % when  u s e d :
Bituminous compotm

or two  compmen,r
elee.,omeii  s e a l a n t

when used:
lil  6-10

I i i 1  30

A
O n l y  a g a i n s t  bridgee

end  o t h e r  s p e c i a l
loceticms

Prefomwd  neqretx
w oihe7  CcmQressiMl

me,ertels

lil  20
I i i 1  30

S e w i n g
Nwmellv  3  m m  r i d e

3ewcu,,  unsealed

R
M.  MR
SCWing

it
S e w i n g

l,uminous  maedeb
lpQwcd lw seelhg

A
M.  MR

H o ,  p a w e d  s e a l i n g
cmnpmnd  w mestic

13 RM.  MA
l i l  4 - 5

6il  not’used

R
M.  MR

25.33%

R
M.  MR

Hot  QOUICd  r e e l i n g
compound or mastic

R
Y MR
lil  7 - 1 2

i i i 1  2 5 - 3 5

R
M.  MR
10-15

E
M.  MR

Wxd  wnh  bhuminm
ccinpwnd  w other

R
M. MR
lil  7 . 1 2

liil  2 5 - 3 5

M.aR
O n l y  et  rpeoal

locations. e.g. neer
bridges. tranritmn  10
othet  fvpes  of pa”.

R
lldynswcMtbcetim
xidger  emi  c”r”es  wi

redka  < 200  m,

N

14 ( i l  5 with floweN  IMI
Max 4 l1:6  SkewI

wifhout  d o w e l s
(MR.  S R I

Gil Not used

R
225%  s l a b  ,hicknee!

R
151s

R ,il~O
(ii’  Mm. 30

Rubber birumen

15 (iI  5 N NS e w i n g

S e w i n g O n l y  e t  s p e c i a l
locations

I i 1  12-19
liil  25

12.19 S y n t h e t i c  melerml
or wed



JOINTS I JOINTS, FUGEN I JUNTAS

S a w n
IS width  I Iii1  depth

WI types  I Autrsr  types  I Andus Fugenwrfiihnwqm  ,
omr  dpol

Tkbus
il dimstsr  lgl length

Sal wdng

@ares  d%mmg4
diiha lil lmguau

liiil (utemmt

,ilAnh&dmrra
6 4Ungs  liil -ebsurd

ssmrdewdbn
ldumeeoRlmpiad

lull  s8wed4l

Typ  of rubr

lil width I III Depth

il Lugwl  I liil Pmlondsw

RI St& I II  Tb*

iI Ancho  I IS,  Pmhndldrd

3636 3a32 33 34

1 lil 26
liil 5M)

lil 26
liil 500

liiil Slow lane: 11 dowsk
Overtaking kne: 7 dowek

liiil slow lane: 11 dowels
Ovcrtekll  law: 7 dowets

lil 2-3
,iil  2530%

of dab thickness

lil 2-3lil 2-3
Iii1  EIii1  E

37

I , 14 sled  group  1”.  ”
20 steel  grwp  I

700 SW  grcmp  IV. v
low Sled  grwp  I

39

lil 8
Iii, 20 lbiwminourl

40 lmwfmsl

2 lil 2 5 lil 25
liil 6M) Iii1  500
liiil 300 liiil 300

lil 4
liil 70

lil 12
ldl loo0
liiil 750

Hot md  cold  poured
K&i*:

Ii1 7 Iii1  30
Nsoprene:
Ill 4 lid 35

3 Iil 3
liil Min.  48

M
Sealing  m a s t i c

Modilkd  hot e.mhdt
IiYS

liil lo-15

51 1 2
Gil 1000

liiil IWO
Idle  pert  coetsd  ageinst

corrosion

Joints a8 uwealed N4 Ii1 2 5
liil SO0
liiil 300

D-JWdS  Me  coated  against
f r i c t i o n  a n d  conos!m

undowelled  pints  alro wed

lil Maxknum  3
liil 2530%

5 lil min. 25
liil 500

liiil 270.300

lil 25 lil 3-4
lil Hx) liil 2533%

Oil  270-300 thickness

Wet-formed pints
~setlion  o f  pdaslic  StripI

Ii,  1 0
l i i l  800

(iii1 1OW

EDsoth:  25.33% thickness E

lil 25
liil 225

oc
l i l  -cS

iil 20.25% acceding to sbl
thicl;mrs

P
I-,c,,md  j&t created by

t h e  slipfarm  p a v e r

oc
Elaslcmwmodirikd  a&ah

mestk.  e4cwJii  to  US
Federal  Spedlk&om

IiPZ.5
liil 20% slab thickness

usually.  a-50liiil 300
112  dowels  ,w  #IIt cmccnll*

da  whsal  tracks1

7 lil 25-28
Iii1  500

liiil m-600

I

,

1

lil ;  10
liil S&l liiil 750

61 25-28
liil 500

rdil  300-500
Gil I5% lil + 14

II  GzSCa
iii) d 12W  in  rtrdgth
c~cbeaincufws

Iii OC
Ii0 35%

in the wheel  tracks 250 ma
bstwm  tha  tracks awJ  k tl
w@skklghns5wmn.sRa
lmdsh.ldw5a)imlcsm

IiFS
Iii1  40.45%  of slab  thkkne4

P
OWWll

Ii10
,!a  0

R
I.MR:  20 mm ?.A:  16 mn
ILMRGMRga~SkSUlill

Iii1 3 each  Jab

lilRS
liil 10

9 lil %b  a24:mm  thick 2:
>24Ommaick2(

liil 4M)
liiil 300

R
lil Slab 2240 mm thick 32

<240  mm tldck  21
liil SO0
liiil 300

liP5
6il 114  to 113  dab

thicwas

liP5
Gil  II 014 10  o/3

2, 25 min.

lil P2
Iii1  1wO
Iii1 600

liP5
Iii1  25 min.

II Wet-lwmed
21  Sutfsd

A
lil 5S

lil 25.30%
slab  thtknass

Iii1  0.25.0.r)
thickmss

lilR16
(ii1 SOU
liiil 750

A
HC.tlXCddpOMd
wdii compmd

liF5
iii1 30 including
IGliq  matnid

. ¶10
Iii”,2
Iii, SO9
liiil A

w-30
liil SO0
liiil A

A
!.g.  SeaGrq  CmnpwIul  w
messiva  r u b b e r  inmtl

A
1s.g.  lil S
liil 201

11  A A
fn gmd lil 25 mm Iii general  lil 2 5  m m

liil 500 mm Iii1  500 mm
liil300 mml INI  300  nunI

Ii:3
Iii, 40%

A
Iii general  lil 16 mm

Iii1  800  mm
IGil  3 per slab

R
cmtructicm pint

R
Ii1 Min 10 mm

Iii) Min Xl0  mm
(iii1 1oM) mm

men used:
’ lil 3 . 5
liil 113  slab

thickrem

’ 2 lil Miff25  IRl
Iii1  Min  400 IRI

liiil Nwmallv 400

A
lil Min 25

Gil Min 400
liiil 400

w 3.5 seskd
Iii1  113  slab tbkknsn

R
M.  MR
lil 7-12
II  25-35

13 II
M. MR

Ii,  i5-32
liil 350-m

liiil 300

R
M.  MR
lil 25

Iii1  508 a  SO0
(iii) 300

P
Rcfwmed

A
M.  MR
lil 12

liil lC+l
liiil 7OOaw

lil 12
liil lOQ0
liiil lw0

lil 12
liil loo0
liiil loo0

lil 7.12
liil 2533

51 10
Iii,  3014 lilR25

Iii1  500
(iii,  300 11  slow lane; 600

overteking  lane

Ii) 10
Iii,  M15 lil 20

Sit 600
(iii,  300

N lil 3
Iii1  113  slab
t h i c k n e s s I-lil 10

liil 21
lil 1 4
liil 5 0 0
lkil lOGil

Rubba ldtumm lil 6-S
(ii1 20



AEfNFOORCEMENT  I ARMATURES, BEWEfMUNG  , ARYADURAS C E M E N T  I  CIMENT  I  ZEMENT  ,  C E M E N T 0 CONCRETE I &TON ,8ETON  I HORMIGON

I 1yp  of spechlen  and
t e s t  medd

Freqwncy  0 1  ,n,inpsaengdl  spedrhd  ,8&lstmce  M@cs  ,
forgeschrfebcm  Fevd&h  I ftesfs,enc&  sspcificada

Other

AUVSS

Andme

otros  tipos

ryp  des  tprcuvettes  .,
m&h&  d’bssd

Fr4qum  des  essafs

4 74 4

meine  <3m  cm’fg,
28  days  flexural  s,rec+,h

26.0 N/mm’
pfa  not wed

Mm.  54  e t  28  d a y s

0

cmpressin
Mm.  4 0  Up++,  l a y e r
Min. 35 IOWI layer

o n e  s e t  013  pn
200+X7  m2

cmonrsirs:m~cubsr.
dsys  c&r  wt,n; 21  dsv,

r .  m ‘C.  65% Ml.  tsrdt,
8c.d  12x12x35tmkcm

s,orege  *  wtsr.
cmrrcpoint  ka&r!g

C o r e s :  s e c t i o n  100  cm2
beehI  1 0  c m

1 ewe  per  loo0 mzNCdW CWpWSSiVC
55+2 xsfandard

deviation

Min.  4 . 5  e t  2 8  d a y s

ceWCSS+  stmqdl243i
T e n s i l e  arength  2 . 3

acema  15x15x70n
rcilyc&s015x3Ocm

PC&cd Cemen,
i

levery@JGm’
3

I4 Longitudiisl:  o.ecl.9 o c
T r a n s v e r s e :  O.ZXt3

z-10

7  e,  20  d a y s
lldwswhel+sgiaused

N

Cmnpressive  55
70 lw wee:  resis,an,

A Ordinary  Pwtland
IGrmmd  b l a s t  f u r n a c e

*leg  ellowed  psrdyl

-+

X R
C P A  a n d  C P J .  c l a s s  4 5

P
Othas

PI*  not Lwd5 A A Accmdiw  10  IS0  4G12
a n d  IS0  4 0 1 3

cufm  15Xl5X15cm
caar0  1oc.m

Fkrursl  strmgth:
simchm  every  loo0  m’.

ndri.3Perdey
ccilwsNws(rsngm:
spcdm  evsrv  YXl  m?

mil.9psrdq
R

1 ,es,  .svery  300  Ill’
‘Crwrx 2  t e s t s  ,xr  d a y

cGllcre,e

‘Ii
~verege  flexunl  strsngth

25

R
Charactedstic  splinmg

strength  ~2.4

A
ccrnsnt accordfhg  10

French stendsrds
P

Addition of Pfe  permitted

Cmt  with d w  additica
of &S

iprliniklg  tensik  s t r e n g t h :
!.7  3.0 - 3.3 3.7 .4.,

35:1nrbsevny4Gm?
maX.6padsy

15  2  c u b e s  svay  4 0  m’.
ML. rzflerdav

Portland cement
PZ  35
PZ  4 0
PZ  4 5

hprcssive  strength:
225.  235

5%wmbl8klbxhcM

NQ‘USCd~CNl~ R
R 2  35 IPatlaxl and Iron-

‘=ed  i n  s p e c i a l  cases  and Ponlsnd  c e m e n t ,
fw last  s l a b s 2  4K  lElas¶  F u r n a c e
M.  MR:  >3 ccmsntl

SA:  >2

+

A R
4.2 to  8.5 O r d i n a r y  Portland  IOKl

aiis with slab  thickness w O P C  w i t h  ground
for  I given treNfc g r a n u l a t e d  sleg  IOFClgsb!

w OW  with  Pfa  IOFCiPfa

II
Id. MR:  5.5

SR:  4.5
e t  2 8  days

R
flexural:  beems
15xl5x70cm

8 NNot used

9 A o c
Swlece  s l a b s :  0.8 aerspasitiirn~

llonpitudinell m s i t s
Roedbasa  sfabs:  0.4 or ~efabiffted  shee,s

llcmgitudinall PIecud  on h‘,om  layer
12mn4,800chf,fmwK4

10 ops9
R

Manuel plecemsm  on
supports fixed 10  subbar

l*yU

R
Ccin~ressive  s t r e n g t h

M.  MA: s”eregC  40
m i n .  3 5

SR:  s”erage  M
m i n .  2 5  81  2 8  d a y s

R
Gmpressive  40

PecifM I.3  es& pK&c,

c o m p r e s s i v e :
c u b e s  2ox2ox2ocm

w 15x15x15cm
A

c u b 4  ccmpresonn  ,est
ES  1881  RR 116

N R
1  t o  3  s e r i e s  o f  3

s$&mcns  every  day

R
r5.58128day

A
Inidel  s e t t i n g  t i m e
>2 hws  a,  30 ‘C
C A wnfen,  ~8%

R
Compressive strength:

250 et  2 8  d a y s
Splining  drength:
22.8 et 28 days

A
Rcw&  hna  15x15x60,

compresdve  cubs3
15x15x15n

spmttiing:  CVknders
015xmcm

R
c u b e s  1 5  c m

C o m p r e s s i v e  s,rer@h

Not used

I

R
Portland. PoRland  Fly Ad

o ,  Blest  Furnace Slag
cwnplymg  w i t h  N E N  335’

X
Blast Furnace Slag Cemel
in top  layers of M and  MI

N A
M :  i n  g e n e r a l .  8 4 5

lchaatnisric  a&  uregt
et  2 8  d a y s :  451

MR. SA:  in gene,&  83:

C u b e s :  variabfe
c o r e s :  every  50  m

R
M i n .  6 5 %  P o r t l a n d  c l i n k ,

Mex.  10% microsllica

Variable
A :  inin.  4 . 3

Ccmpressive  strength:
variable. depending on
t r a f f i c  Istudded  tires1

4 5 - 7 5  I, 20  d a y s
N o r m a l l y .  75.90

R :  m m .  40

1 0  c m  cubes
o r  0  1 5  x  3 0  c m  cylinder

or15x15x75cm
b e a m s

lthiid  point  loadingI

R
8eems  15X15X55em

Third pmm  loadii

R
Flexural:  o n l y  i n
quslificstion  fes,

:ompresswe:  qualification
e s ,  a n d  a ,  work  star,  a n d
wery  1033  m2 o( we  s  day

R
Ipaiof&spwWm2

m6wday
1  teded  a ,  7  d a y s
I teated  a, 28 days

F
c y l i n d e r s  > o l

C u b e s > * 2

chntrd  p”rp.xes  only:  0
a n d  e2  a r e  f i x e d  accordit

10  lab. wdy  lormulatio

Ordinary Portland cemen

Ponlacd  with Pfs  lCPCl

NO*  p e r m i t t e d
Types f , I I <  Ill.  I”. V

IUNE  8 0  3 0 1  S t a n d a r d
f&es  i n  pIen*  o f c e m e n t  er

I active  z&Wnn  mt  sbwe
lnititl  setii  lime.  m i n .  2

I 1  h wixvtm  air  ,empws,w
>30  “C

SpeWI  Cement Pfa  wa,  u s e d
Silica fume no, used

R
M.  MR

4.0-4.5  et  18  d a y s
m i x  design  a n d  ccmtrd

p”:p.XCS

N
I

1 &gi,udinal  Yeinforcemen,  I N
R

8eame  15x15xSocn
Third p&t  fosding

R
k.vd:9s&wh?nsPcrdeY
G?frp&m  l2tpedmens

per day
Splitting: 9 specimens

per day
3  c o r e s  e v e r y  3GGO  m2

2!5
Portlsnd  c e m e n t N o  u s e  o f  olhs cemer

,YPes

smount  d e p e n d i n g  on
cOnc,e,e  strength:

H P - 4 5  concre,e:  0 . 7
I

4 . 8
6
7

Splitting strength on CM

3 8  f o r  c o n c r e t e s  v&h

Compressive:  c u b e s ,
12xfZxlZcm

1  test  e v e r y  WCC  m’5  for  c o n c r e t e s  w i t h
300  kg/m3  c e m e n t

CLl”,C”,
5.2 for cOnc,e,eS  wit

3 5 0  kg/m3  c e m e n t
CO”,*“‘

Flexural:  b e a m s .
third-ppmt  loadng  m&h



INE AGGREGATE, G R A N U I A T  FIN I FE INE  L U S C H ! , , G E  ,
A R I D 0  FIN0

F

t
A i r  antrdnad  comrata  I 6 4 1 ~ 1  k  air  ocdus  I
Luftpsnba,all  , H 0 m d g Q  con *a  oduiio

Gradhg .  II spcilii

I

Notes on Rne a g q a g a t a .
,yp*.  lnquencT  of  testing.

a ,c .

mRklinurn  camm  Co”,*“t Wwhabili,T  1,** ,  ma,bad Mir  proportions
spadfii and h a q u a n c v l IbT  weight I

Iancur  mk7lmale  M  dmsnl Maniabait  Imhthoda  d ’assa i Composition da  malange
Iswait* a t  h6quallc*l can  p o b J s i

VWg*Sdlli*bSlW Verarbvitkarkait  IPriifvarfab~an Misdamgsverhll,nis
Yndast2amen1gahdt urd  hiugigkeitl lnach  Gewicb t l

lrsbajab6idad  im6,ada
d a  maTa  T  I racuandal

Roporches  de la manta
I n  p e t a l

% air  entrainad Melhod  a l  datennkdng  ai
Iminimum  a n d  masiwml cm,*“,  a n d  h a q w n c y

%  a c  acclus
Imin.  *I  max.l

4,hadc  d a  delemdnalion  d e
t a & a u l  a l l  L  a t  h6qlmca

da*  e s s d s

nfdtran  und  HiuRikdl  d a ,
Lultpw~ofung

M a r .  a a u  I dmant gmnulomtuie  s l c e l l e d  ad  N o t e s  re ladsas  WI  granula,s.
pexlue  an 9 :  p*sanr  1

I

nature. h6quenca  des a s s & .
t rwars  c b a q a a  tamis e t c .

Id

Kl

G
P

F

Y

Sl

N
,I

b

I
pie

M a * .  W a s s a u a m m h v ~
,~vart~:  D u r c h - Z.uschlipm.  At,.  HIullgkab

w c a n t +  a n  peso psmdo Mdo  lkm.  t lpo.  hacuenda  d e

gelorda,ar  Luhgahal,
h  % lmh  utd  rnml

M a r .  ague  I camanto

4 9

%  ail*  ocklldo
Imlnkrm  y  m6skt rd

5 3

M6Ioda  d a  d-s tamdnad6n
d  wmtenlda  ds  a b e  a&da

y  lracuncia

5 4

3.5-5.0 4ir -pressure  m a w .  min .  3
times/day

icrascopic  dslarmination  o f
spaciog  f a c t a  a ,  s ,ar ,

of work

N1 Usually <0.43

2 0 . 4 5

011 and 114  or 014 with
guaranteed gradng

Gradmg  dally
Sand for upper concrele
must cmfain  a t  leas, 113

siliceous c~s,i,uen,s

N O W
‘ercmt  parsrng  0 . 0 8 0  m m

sieve:  <  5 %

3 M0 . 4 5
I I

3.5t.5

R

I

M
Gladiig:  1 ,a*,  e v e r y

loo0  m3M
R e s s u r e  t y p e  a i r  ma,ar:

min.levay2hcins

4 0.40
Alternst ivdv  0 . 2 5  wlh

4.7 Minoscapical  avaIua,irm
01  hardenad  concra te

rurmplastic*er.  k w a a s a d
amaunt  of  micros6ica.  and

n o  air  Snt raksnar ,

5 0 . 4 2 24
N o  spedlied  l a  w e a r

resistant con~ra,a

tir  mata  pressure method
IISO  4 6 4 6 1

R
3 . 6

6 N Pressure t y p e  air ma,af
INF 16 353 Standard i
usudly.  1 ,aat  e v e r y

5Wm’,mh.lmstpdq
!kdUCl?dcmml:1tESl*W
lWm?nix4tastsprday

M l .  1  pa  d a y lmln.  1 pa  w e e k )

300  kg/m’ A

I I

N
weI2  ,as t ,  min.  1 2  timas

w  dw

R
*a

8 Varkble,  dapaldklg  ml
spaciliad  compressiva

strmgtb

R
M i n .  3 0 0  k g / m ’ I

Thaulmr’s  d r o p  f s M a  concraw AwwJii  ,a  D I N  1 0 4 5  and
tas ,a l  ud  d u m p  t e s t  I, l e a s t

I

2TV  & t o n .  b a s e d  on
mce  par d a y preliminary ,estS

R
A,hw,  plasficizam:  * w a g e

4.0. Min. 3.5
With plas,iiizara:

average 5.0. Min. 4.5

Air mater @ a a s w r e
cwnpansai i  method1

oncambmu

R
5al~5fa20mm

rggragate
4+1-5lci4Ordn

aggregate

Pressure ,“pa  air  mate r .
m i n .  6  par  d a y  (ES  1 6 8 1

P a n  1 0 6 1

9 R
0 . 5

N N d  r rwe  tbm  2 5 %  o f  C a C O s
in,op5Qmmofalab

N Sand  equivalen,  >  6 0 .  2 t e s t s
B a s e d  a,  pIeliminay  t a d s per W

Passing  0 , 0 7 5  m m  a2%.
2  ,as,s  per  d a y

Mcisture  coma”,:  e”aly
3 6 0  m3

10
0,?6

R
5Sl

R
P,aasur*  t y p e  a i r  ma,n

(ASTM  C 2 3 1 ,  U N I  6 3 6 5 1 ,
1  p a  hollr

A
Gmamlly.  3 - 5

R

I

A
Accwdiig  10  N E N  5 9 0 5 Alar  sand

R
According to NEN 5861
Idi  mtbd  or N E I
5 9 6 2  lwssm  ‘we  ab  nwta~

1 t e s t  e v e r y  4 0  m?
3wdav

A k  mater ~assura  mahd
A,Laas,2dmaapaday

11 R
M .  M R :  0 . 4 5

S R :  0.50
Ai tpwt  runways: 0.42

12 OPW
R R

3 3 0  kg/m3 I I

B a s e d  on raquird
Consistency: W a h  compacfion preliminary ,as,s

lest .  wlce  a  d a y

R
1-6  f o r  ~ d k w y  c a ~ r s s a  IC4

Ab IW,  specified la h@h
suengtb  c u x r a t a  > 6 5  MPaI I

P
4 6

R
Air  ma,al  plasSM  n w h a d .
1 test  e v e r y  M O  m’. min.  2

tests pal d a y

13 0,“,5
R R

3 2 0  kg&  la  OPC
340 kg/m= la  OFC/ggto

cullpaclblg  I M C W  ( 6 s  lea1 cnmii  .&dad  0  I 3 7 .
Pan  103): Accolm  10  labma,wy

O T  DFclpll lpnXlOm’or6parday pfdiiblmy  ,er,s

R
2 3 2 5  kg/m’

R N
U N I  7 1 6 3 ,  1  psr  hcur Llasad on pldiiinaly  ,a*,!

Fraction passing thrwgh
0.016 mm sieve
~ 4 5 0  kg/m’  IR I

14 A
Easad  on preliminary

t e n s
0.420.45

R
MIX.  6

h  f ros t  m a s s .  m i n .  4

R
Preas”re- ty$e  air  m a t e r

Every ,imc  a saris  of bsam
f~cm,rdolsUeng,hismu

R R

: . a  m m
y2-2 S4iiaous  fraction: min. 30%

1.25  mm
:::‘.:

Sand  equivalent: min. 75

z::  ix
Imin.  80 in host a r e a 4

a,*  mm ‘i:z  Vmiatim  of  f i ianass  m o d u l u s
0.0s  nlm O S m a x .  5 %

N N

According 10  Swiss
spadlicatiar

S I A  1 6 2 1 1 9 6 9

According lo  Swiss
specdicat ion

SIA 16211969

15 N Depending  ar  conc,a,a Pressure t y p s  air tne ta r :
strength
Nhd:

2 tests psr day
4 . 6 5.5 2  CM**  e v e r y  3ooO  rn ’  l o
6 . 0 N/mm? 4 . 0

N/mm?
host salt t a s ,  and microw

7 . 0 3.5 quality cont ro l

N N

16 0.36-0.43 3Jk3 .350  kg/m3 Accordmg  10  S w i s s
spcihation  SIA  1 6 2 1 1 9 1

4 6 R e s s u t e  t w e  air meter.
5 - 5  f imes  par day
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I HESSTELLUNG  OES 55TOMMlSCHGUTES  I FABRICACION  DEL  HORMlGON

P A V I N G  A N D  FINISWG  I  MfSE  E N  P L A C E  E T
FINITON  I EINSAU  , PUESTA EN 055A  V ACASAOO

separate  sins used
t

,I 1
I !

Oill4mwr  dfmansicw  uuSs61

5 7 5 5

1 415.  5/1s  and  15/22 N

2 2 1 7
7120

2 0 1 3 2

3 M
0 1 4  or o/5

5115
15132

4 N

M
> max.  lo%
< max.  15%

N

5 E
Cm~xcuma#y  s32mn

E

6
N YtzE l5 ‘O’

7 4. 8.  11.  15.  22. 32  mn StndadgadnearvS:
5rmT 50-52

15lNll 72-W
32rml loo

8 nqutdMin.  M,  MR:  012.
Accmitt  t o  D I N  1 0 4 5

/

21s.  >5 mm
or 014.  418,  >5 mm

SA:  014.  >4 mm
Max.  Sk  15.  22 M 32 mm

9 oc
N o r m a l l y  40-20  nun

or 2 0 . 1 0  m m
w 10.5  mm lfol  rspaiml

N

10 3 N
Based  m pwhinarV tests

1 1 R
A c c o r d i n g  to  N E N  5 9 0 5

R
,4ccading  to  N E N  5905  a m
tha  FlAW  Swdaard 1990’

12 No, specified. bu ,  approval
required fm  each  project

i s

13 R
M. MR

N

ingA c c o r d i n g  10  pretended  grad,
Min. 3 sepmte  rim

14 R
M i n .  2  f r a c t i o n s

N

1 5 N

16 According to Swiss
s p e c i f i c a t i o n  SIA  152098 S

A c c o r d i n g  10  S w i s s
spacifiition

S I A  1 5 2 1 1 9 5 9

Prohibited Mimfmum  1

R

CAd
ding:1tmmry10COm3 I

44:  5
M a x .  2 5

X N N

x I I
5-30

N

X
mplion: mixirq  of sup+
Bsticbers  into  the  mixed-

in-plant  cmrete

R
lin.  + 5 duii  5~ firs,

3 days
M a x .  c30 wlm  p a v e d

A
Mar. 24

P

N N A
Tmins2

Wlm  2-5.  mixiw  watt
h e a t e d  -

E
Tmax

N
2 5 . 7

E
A c c o r d i n g  10  N E N  3502

N E N  3502 N

N M i n .  2 N

N R
M. MR

5.30
depending on hunidii  aru

w i n d

NN

N
lependiig  on air  ,empers,u

and humidily.  pecwtiom
m u s t  be  a d o p t e d  IEl

R
10.30

R R
M a x i m u m  s i z e :  40  m m  o r  112 M i x i n g  t i m e :  N

layer  thiinsra T y p e  01  m i x e r :  b a t c h i n g  plar
Los Angeles:  m a x .  3 5 M i n .  wfpu,  10  a l l o w  a  p a v e

advancs  of 50  m per  hour

R
Msx.  drum filling: 213  ,~,a

“Olulw

specifiiafion  SIA 152/1989 Vmiws  t y p e s  o f  m i x e r s
Min. oufpu,  depending on It

mrxing  type. INI

N M i n .  +  5

5.30 5 - 2 5P
Seldwn  wed



PAVING AND FINISHiNG  I MISE  EN FIACE ET FINITIDN  I ElNgAU  I PUESTA  EN DSRA Y ACABADO

l-Type  of  fmal  Iidrhimg
w rwkce  bl,UT.

letme de b fhition  w  de
k ler,ue  de wf.c.

\rt dss  Fm,ig,tdknr  dn
‘trsr,Wche.  Slruklurknmg

Tlpo  de .c.b.do  o de
,*mJr.  .upe&kl

R.stkthr on tk”.
br hirhkq

Iethod  of dowel piecemen, I e wpr-smoother  wed
‘or kmgiludinll  lkkshkg?

M pout:*  liseure  o*cNente
ert4k empbv6e pow

m6!&xe,  l’ud?

Vawe”du”g ekler
Linp.!3w*r.7

rexwe  depth m skii
resktanc~  req4dmmenu

Surfrce ,okmnce , Toi6rmce d+ swf.ce  I
DbmR6chen,ok,.nmn,  Tdwmck  de .c.b.do

M.ri”m” v.rklk”
pe”6lted

Melhcd d  ew”“es*
~vedb”  or fkundd  penall\

Paving  method cunently  usm

M6:hod. de cons,mc,ion
nwmdement  empioyle

Getw6whlkhe Einbeuverkbn~

M6t.h  de puss,. en otn.
uuido  “omm!me”,.

6 5

1
Slipform  psver

or ruperpksticized  concr.,.

2 Sliplorm  paver

3 M
Sliplwm  paver

4 Slipfmm  paving

5 Slipfam  pvef

o c
6 Sliplmm  p.w

7 M.  MR. N”w.yr:  diifonllpever
MR. SR:  Rxed  lo”” paw

Cmcrtis  with aupapl.s,ick,
in rm.U wmks

8 Redo”li”m,ly  usedz  sliifom
P.“tf

Rarely usedz  fixed form
equipnun,

9 o c
Fixed fanl  neh
slQlcm  pever

10 WA-

11 SlQlm” pwer

12
SlQfUl”ptWlMlU”l”K

13 AM. MRslAiF.tm”  pew

14 wo””  pava

15 sliilcm  p.w?l

16 slbfm pever
Fired  lmn  paver

I
I

W

I

Unite de tamp+  pour
‘4.6c.00”  der ,RY.YI

de linbion

eitbeschr.Snkung  fiir  die
Fef,@,eHUlung

MNhode de placemen,
des  gwinw

D6beleinb.u

rofondetn  de k ,exh*e  ma
,r:iplb”r  111  It makl.“se

wglkww”,

Anfwdenmgen  en  dk
T*ale-lkk  odm  an  dk

Grlffqksh

&mdldd  de It ,emx.  0
prescrlpckms  rdw.

Imkle”d.  .I des!il.“lk”to

72

M6lh.h  d e  camc,b”
d.I’miwp6n.liU

hrhhre”  M  9e$dl~
van  Unebenbebm bm.

henrkle  AbaDSa

Mtcdodecamd6n*b

Ecw, m..knl  wwk.6

Hhhr,zrl6rsig.
Unebedmhm

Mtr.6.  de cdoc.ci6n
de ks pas.dmes

$0 ullnze  we  “I.*~,,.
wdk”te  par.  me~rer It
regi6erii  wpafi7

enrlccioner en el  p4em
pare  k ,ermbuci&a

6 7

M6d.l.  k”gdakkd
Pm”wJ.

7 0 71

Grinding O T  fiikl
pendty

66 I 98 69

Longitudin.!  texture or
4XQOMd  lQ!,:t@,t

u p p e r  layer  “lust  b e
npacted  widdn  1-Z hours
3 ham  *It*:  companbr

Of  lower  ky*r

Vlbmted  into  the  besh
CO”U4,4

3mmunder4m
rtraightedge

YtS

M.kllVE x p o s e d  aggmg.,.
finiakng1 Financml  pen&y

Grirding  pemdtted
SFCI  ~0.45
SFCM 20.50

m.sured  I,  80 kmil,

2 hours stta  mixing I metallie  crsdes or wbmted
into the  fresh cmcrete

4mmundn3m
straigh~ge

M
lmmdi.,ely

M
YRS

5mmunda4m
straightedge

f 10 mm from  true kvel

G i i
M

end pet&  test: min. 0.80
:oelfickn,  of kmgi,udin.l

frictba Iv=60  kmhl

M
G&wing of fresh

cmmme  lbrurhingl

rpcmd .ggreglde  surface N lewd  craddks.  unl~s the
ntractds  paw  is  e q u i p p e d
10  pkce the dowek  with

sulficim,  .c.cumcy

Yes Surlre  grikl-g

Aulom.tice4ly  kmrted
or fixed m credks

Yes Smmder5m
rtr.ighledge

emd grindiig  a linanck
psn.l[V

lb. 2 hours  born  miring

R
On  cx.dkr

Not recmmerded  due 10
very vrriabk  results

bntrd w i t h  A P L  2 5  w 7 2
Tdermues:  80% <I

30% <8 end 100% <13

Diemmd  grindktg  end/or
hencid  pmeltv

tad  p.,ch  [es,: > 1.5 mmerturing:  <30  min after
speadii

endcal  rwipping:  brushing
wlcmed  24 lo  40  hmm
ha spreading. accordi

10  a i r  ,.“lper.t”re

Trensmi~xtwing  w
:dle”llied  atriipktg,  rel.led
10  tr.hic end  shmi tam

meimene~e

I X .  tmewn.” i n  mm under

4 m  *r.$ldledge
M MR  Sl

mglS  v.kle  8 . 0  9.10  1
“er&g.&4  2 . 5  3.4

Pknnklg  lkwgh  “dlklgB”ml6nq NoO n  beskels

fl
Finkhing float knworherl
and  burlap  w tr.“s”ene

w

Y e s
I I

Fci  M,MA

v&.,edi”m,h.he.h.
rParcret*  bq . dQwd  seni”g

lmh

N R
0.65-1.35  mm

mcspuklglolrdlii

R
Tr- tmhbg,  whh

wlmhsh

R
?xth3hw.ofmixkga
hsi~w.en25’C.m
3 ‘C calmele  le”Qer.lurl

R
*6”“lfmdesipkwel

6.x.  nyrr im9darhka

Inm  2DlWRI 4DlsRI
‘nm  2 iM,MRI  4ISRI

N A
Merudpbcementmcredks

N F.nNw

R
MIMRSmnunda3m

QJWWN
SR15n.“under3m

n*phledgs

R
skkedii  ,44k,ancs 4,

50 km&  186%  slob  ~0.52
A

TeMR  depth  Is.&  0.7 “II”1

A
hgewd:upcr.“wXhei

fo6owed  by ,I-
m

A
hgeneel:whhkt3hcws

dler  “lkkrg

o c
l”gm?dlrmdwid

ks%rlh

NTmnsvwsebusbiw
slni.ce  teminp  reQ&ed

R
Hhin2lwuraotmi~
hcd6we.th.f3hw.

R
Inenunder3msw*gh,.dg
A..l5ilT@de.>3rm

pl0mkn.

No”d!v

R
ktsmed  into  hesh  cawete
byvitwlbn~i”sl.nedon

“wld-

N R
Tertue  de@  lserd pstch

tsstl:>lnm1,mk.O.6nve

R
Mexlhow

R
hserted into  hmh cmcmw

kwallormcredk

Y e s R
sand  path  ,esl:  0.7-l “ml

knkl.  VEhe  0.5 “ml
2dwbpi~6.y15ilme
of,b.nnhskbwa,hm

0 . 5  ““II
R

Frkhl  co.lril:  0.55
lspedtlleslmsthod.1

70 k”lh. 17% Slip)

cuhdiiiaal

MM klserlii NoN

Medledcd  heedion Ye4 R
Trarrwrs  1% 6 5  ,z Pehll



TEsTco4EsfcARoTTEs/ BOHRI(OINOYrWAHME/TEsTPas

Epiru

obk9 Fiemldddm

0 . 0 2  x pacdrn’  x ma x
xltrmgthddriary

Min.  :~&a

5 Mdacowr AbmnSOm

Remcvddsbbblcr
&unmwedrsviatife

7 cukrgtats ChcmnnrylWm NAkud3Om N

R
inmubl penalty  O T  removeI

of swr1

9 R
Akminised  resin-ba!ad

tpiaved  wing  cunpound

N N

I

E
Fa strenght

R
F w  d e n s i t y

3cwsrp0rlZWJm

E

1 0 R
Pdveth6erw  shaet  IFCPI

2 4  hcun C u i i  ccmpwnd A
NotwxstharlSmmda

s p e c i f i e d  tbiiness

A
Ftductlml  of 60%  d mlt

p r i c e  i f  *,xtn  tats  mquired
bVenginhnfdlundsr90k

of specified  rtrength

A
Cur!!  cmnpwnd

A
I f  spdfii 1 2  corea  weq

lO.CxJO  m*
1 1 N

R Curing mmbrane R
1  core  p e r  2 0 0 0  m’

M t n .  3  cores

12  C u r i n g  m e m b r a n e  It  t e n t

R
Yes

N N
I:,

R
M.  MR

C u i i  compwnd
1 3 ETents

R
5Om

Curing compound
!min 200 g/m21

R
MimZ~ndavl5ifonr

01  them his  a  thiknesr  lov
than nominal VdUd

1 4 R
In hot westher.  nprayrq  w

w a t e r
I n  r a i n y  w e a t h e r .  protecti~

t e n t s  w p l a s t i c  s h e e t  w ((I
,esi*tmt  c u r i n g  compoun

1 5

R
Fiiid penalty w remova

01  s!ablsl

A
Financisl  penalty  or ~mnoval

d slablrl

Water curing 3-5 3 0x*1 every 3ooo m’ fc
c o m p r e s s i v e  s t r e n g t h

3 cores  every 3UW  m2  ft
splitting strength

2  COTFI e v e r y  3ooO  m’ I I

host  r e s i s t a n c e

i-

7  dB”l N
C o m p r e s s i o n  at  2 8  days M during the wnwuctim

A b o u t  1OOm C u i n g  c o m p o u n d .  200 gh16 T e n t  w h e n  f i x e d  f o r m  pa
is used



P A V E M E N T  D R A I N A G E ,  D R A I N A G E  D” R E V E T E M E N T  ,
ENTW&SERUNG  DER  SEFEST,GUNG  ,  D R E N A J E  D E L  PAVlMEN,O

,:. ‘.DS  I6ANDES  “‘AFtRET  D’UR.
PRINCIPALES  , STRANDSTREIFEN  AN
:ENES  DE ATPISTAS.  Y CTAAS.  PLES

IFFICIAL  SPECIFICATIDNS  I  P R E S C R I P T I O N S  OFFICIELLES  I  VORSC”RlFTEN  ,
PRESCRIPCIONES  OFICIALES

iHDULDERS  FOR  M O T O R W A Y S  A N D
iENCE  POUR  A U T D R O U T E S  E T  R O U T
UTOBAHNEN  UND HAUPTSTRAPEN  ,

Cmcrete  slwldss
Tldckn*ss

Yen  o f le,es,  versbn  end de,,
Of  suppbmcnls

I s  a  dminsge  s y s t e m  podded  for
lhe  wetor  hfliV*ted  mdw the

5osmc1.  slebs7

Un svrtbms  de dmkuga  pow  hvruw
I’eeu  s’hlmml  sous  Is nv61emn1

eat4  empbyh?

Wkd  oh EntwSssenmgssTstem  zw
Aldchung  de,  Wesscrs  mn  de,

6eldecke  rapadm7

ise tsPons  e&hl  slsteme  de dmmeje

dd - “‘=zG  -

Sl

1 Y e s

2 A

3

4 Y e s

5 YC3

6 R
Laterel  doinage

P
Permtda  Ieyer  de,  emu*,*  slebs

7 N

R
8 Acccdii  lo  RASdrrinage.  but m

spatial  system  fw cmu*t*  r o a d s  as
II  NIC

9 Y e s

A
1 0 YCS

1 1 N

R
1 2 Yes

1 3 R
Y e s

N
1 4 usually  i n  c a s e  01  ucdcwelled  pii

1 5 N O

N O
1 6

Method emdowd

M6th&  Mlls6e 6.A.U.  en b&on
EpdsselM

Aubes  typs De* da le  dcmnre  6dhim  I,  de,,
de*  supplknnts

Angawmdm  Syst*me setonslendsheifen
Disk*

M6loda  uuliti Arcems  da hwmll
EspM,

Duos  tipor

It19 2

Lawal  drainage w drsinege  under
ver6”erse  plnts

83

S a n e  t h i c k n e s s  e s  cerriegewa~

6 4 36

AwVlm  Hiihway  R e s e a r c h  Bawd
RVS 9.06.32

dcckmerbsiten&tm-dccke
-Deckenh+rslsllunp.

1990

A
Pemaable  shwlda toundatim

P

A
50  mm bitumkwur  surleciq

150  m m  treated  s u b b a s e
M granula  s u b b a s e

M porM  tern  CoxrCte

M i n i s t r y  o f  PubSc  Works
2uDAcRCP

2 3 0  P C

240 Gowmmem  slenderds  erd
specirlums  set  by hvsllcf

A T h e  Dmisb  Road  DkectwyA

Welldreined  grsvel  layer  undn
t h e  subba~

A

Asphall  s h o u l d e r s  Imore  used1S a m e  t h i c k n e s s  a s  p a v e m e n t I O  OIlkid  s@fiitims  for  Emc,ete
P C - -

qud  to  pavemmt  thickees.  but often
using  l e s s  resirtant  cmue1e

1 .  1 9 7 6
2 . 1 9 7 7  and  1 9 6 6

3 .  1 3 7 s

R e l a t e d  to  veflic
Hydfetdic  bbda treated layers  m
lh.xeld  @rerwlH  nM1srid6  lOften

FmIeablel

P e r m e a b l e  ma,ginaI  st*:  paws
:mmte  or pewiws  grendsr  m a t e r i a l .

accordii  to  t r a f f i c
Pemleable  getiextilez  sheets  0,  strips

L i k e  ldfic  Iw 1 9 9 9

E
Severd  s y s t e m s  ,e*,ed:

lw&w,iial  and transverse drains.
Seeca.  9eotextilc

R
A s  t h e  treflic  lsne

M.  M A :  other  t y p e s  nonallv  not  u s e d
M R .  SR:  u n b o u n d  prmul~  mswial

Des&  AS10  1966. suppI.  1989
Fawnant:  AV  6elon  1976.
SW@.  1980.  1362 and  1SW

E.lbbese:  2Tvv-s16  1 9 6 1
.?TvT.S16  1 9 6 6

6 t h  Editin 1 9 6 6
Supplemenl  1996 IAppendix  L I

1 7 t h  Edilion  d u e  snd  o f  19901

6wldcdmk6sterkevl  m  vekdw
lFedal  Miniitry  of T,anwo,U

A
Crossfall  10  sub-base and longitudinal

drain
R

Pdflhene  s h e e t  under  l a y e r

A
Sane  e s  c a r r i a g e w a y

X laparhnent  of Trensport.  Enplsnd:
cotush  Development  Depmtment;
fdsh  Olfke:  DOE Nwtham  k&ad

R
ice  cpc:  pcfws  wncrete

For JFCP:  lo+&diil  drainage

N ulglii Nstimde  dells  Ricace  ICNR
Cbnda  Nczionde  Slrede  IANASI

Societ&  Autc.sVede  SPA

CNR  1 9 7 2
ANAS:  1976

Auloslr~  1 9 6 9

F w  PCP:  porous  conc,e,e.  220

5ame  thickwss  as  cmcrets  pavemml N II 1975
2 1  1984
3l199D

1980S a m e  e s  m~ement A s p h a l t  CO~CR,C  o n  penetraled  b a s eR
Drainino  on both  s i d e s

Drddng  n&al  are  rqtired
in  wbbese

R
M. MR

C,cdsbll  >2%
Paws  cmcwte  a s s o c i a t e d  w i t h

drainage  Isyw  matarid  w slot&d  pipe,

A
150.250  depending  on s l a b  t h i c k n e s s

A
B i t u m i n o u s  lays,  on  granula,  0T  carom

treatsd  leyers

mta  Autdncma  de Em&s  1J.A.E. 1 9 6 5
1 9 6 6 .  wplellnllts

E
Usually marginal permeable strip

Ilean  cmcre1e  or unbud  g,snula,l
6requmUy  c o m b i n e d  w i t h  Impitudinal

Joved  pipeal

R
S a m e  thiikness  e s  c o n c r e t e  s l a b  i n

e  4 0  c m  w i d e  ms,@nsl  ship.  R e s t  o l
shc&de,:  150  mm

A
6ilummus  SufecinJ  plus cunent-vceu

bsse  0,  s&cement
or pemeable  ““bound  roadbase  mate,

Mimisteii  d e  O b m s  Rlblicae
y  urbeniw

.F’lii  de F~esu&3mes  Tknicss
Gaeseba  pare  Ohs  de Carretems

y  Pumles  PG4.  ICbaplsr  5501.1990
.krs,rued6n  B.l.,y  62-H: wbre

sec&mcs  d e  fmns.  1 9 6 9

1990N o t  used I A s p h a l t  shw!dns R o a d  Admkditratim

Spedknit  hew  been  r e v i s e d  duing
t h e  l a s t  yeas  m v a r i o u s  p a n s .

Lea,  rev&aim  referred  10  cmcr*1*:  1989

VSS-specilicatkms
For concrete. SIA specificaticns

6huminous  surfacingNot  u s e d
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