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ABSTRACT

One of the bhig problems in bangkok is the traffic jam. lt's
the big problem that +the goverment in every generation try to
find the way +to solve. One of the ressons of traffic jam is
repairing many roads at the junction. If we use thegeneral cement
we must to spent the time at leat 14 days so it will can recieve
compressive strength.,

At present, we can repairing many roads just spent the time
only 6 hours b& doing at night and we can use it again in the
morning by use FondﬂELafarge cement (Imported From Francel. It's
Aluminar cement that +time setting a8t 6 hours and recieved
compressive stréngth at 350 ksc at 6 hours and it can stability
at PH 3-12, hest 1300 ¢, cool -40 ¢ and can form a shape at

temperture -20 c.



Il

If mixed Fonda Lafarge and Portland cement Type 1! at foudu
lafarge 70 % Portland 30 % will time setting at 1 minute. In face
if we wuse Fondu Lafarde for building,it/will be expensive more
than use deneral Portland type ! mixed together at many rates,
it's probably has some rates +that can be make compressive
streugth nearly 350 Ksc and t}me setting nearly 6 hours but
cheoper. So +this speeial Projeet 1is made for prove that

assumpt ion at above.
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HIGH EARLY STRENGTH

8 iment Fondu Lafarge is a RAPID HAR- (strength obtained on AFNOR P 15403 mortar usi
DENING, not a rapid setting cement. silico-calcareous aggregates).

The initial setting time of Fondu The rapid hardening properties of Ciment Fon
femeiad ccment is comparable to that of ordi- Lafarge make it indispensable for all work whi
nary portland cement (2 or 3 hours) but there- requires a quick return to service and minimis
after strength develops rapidly. disruption to traffic and downtime.

The final strength of the concrete depends on
several factors :

] nature and composition of the aggregates
0] water/cement ratio and the proportion of

Strength development of Fondu concrete up to

cement in the mix A Nones.
0 mixing time and machinery used
O ambient temperature
The high early strength achieved with Fondu 4dours
based concretes permits early striking of form- spporing  18hewn Ao
work (4 to 5 hours after placing), and quick . L e L e o B
return to service, normally 24 hours after placing ) Biohc i wibiiegs
and following curing. l | hardening without
Concretes based on Ciment Fondu Lafarge sl g (F7F or 15°C stan
develop high early mechanical strengths at §l iz S
concrete temperatures below 25° C. The estima- 0| £% Mechanical mixing :
ted strength should be based on the minimum = i &ﬁi’:ﬂﬁﬂﬁe
value obtained at different times and under ‘0 development within
comparable curing conditions. et :;3:':«“
The minimum value obtained 24 hours after plac- % (T 17" F or 25° C poss
p ) reaching 185° or 85° (
ing will in all cases be greater than 40 N/mm?2

20

10

Portland cement.
2 4 [] 10 18 24
hours

Fe {}

APPLICATIONS

® Emergency road and
runway repairs :

bridges, runways..

@® Construction between tides
® Bedding in street

furniture

® Industrial flooring Reconstruction of the Paganin bridge (France

0" : wva v 0o v v v G
'{"lh’ 2.1 AMANUNUDY Fondu Lafarge ﬂ‘ﬁll'\'.‘ﬂ‘ﬂlﬂ']ﬂ\!?)ﬂ\lﬁ‘lul')Z\J'\FHH‘7')



RESISTANCE TO HIGH TEMPERATURE AND THERMAL SHOCKS

¥l iment Fondu Lafarge is an ideal

g8l cement for inclusion in refractory

y24 concretes and mortars and may be
ket Used at temperatures up to 1350° C if
combined with suitable aggregates.

The unique refractory properties of Ciment
Fondu Lafarge are due to its high alumina
content and the absence of calcium hydroxide.
When the cement is mixed with water the follow-
ing benefits are produced :

APPLICATIONS

® tunnel kiln cars

® refractory lining for furnaces

® industrial chimneys '

® construction and repair of domes-
tic fireplaces- barbecues

U high early strength concrete which may t
put into service 24 hours after placing if a g
dual heating schedule is followed

0 stability during thermal cycling

0 high temperature strength and resistance
thermal shock

U versatility of placing ie. trowelling, gunnir
casting, pumping. Complicated shapes can ]
formed in situ or precast. Special premixes :
also available for all manner of permanent fi
nace lining or repairs.

71 2.2 Fondu Lafarge a731707URTINTEUNN WRENuAoam unyoand e
v L | v

909 1300

]



CORROSION RESISTANCE

g iment Fondu Lafarge has an inherent
resistance to many aggressive agents
gas that attack portland cement based
Emensste concretes, and is particularly suitable
for use in concretes exposed to sea water, natu-
rally occuring sulphates, mild acids no stronger
than pH4 and many industrial effluents.

Fondu based concrete possessing excellent

APPLICATIONS

® Agriculture : silos, dairy floors,
silage storage areas

® Food industry : floors, tanks
and vats

® Chemical Industry : floors, separa- _
tion tanks e
® Sewage systems : internal linings
of sewage, pipes, drainage channels

chemical resistance may be obtained by using
clean well graded non calcareous aggregates
(ALAG..). The concrete should be well compac
ted and then water cured for 24 hours followinc
placing in order to achieve an impervious finis

Note : Fondu concretes should not be used in the presenc
of strong caustic alkalis.

zﬂn 2.3 NN TAANTAUINIANTLAY NTAANG PH 3-12
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HIGH RESISTANCE TO ABRASION

oncretes with excellent abrasion resis- ance of ALAG aggregate make it a particularly sui
tance may be produced by combining able material for urgent repairs of the construction
Ciment Fondu Lafarge with suitable of industrial floors subject to severe traffic. As

il aggregates. If dense aggregates such as Ciment Fondu Lafarge also possesses rapid harde:

our synthetic aggregate ALAG are used, an abrasion Ing properties, a concrete incorporating this
resistance that is far superior to many portland cement may be returned to service 24 hours after
cement based concretes may be achieved. placing and following curing so minimising down-
The density of a well made Ciment Fondu Lafarge time (See our brochure on Industrial Flooring).

oased concrete and the exceptional abrasion resist-

i £a ;;
APPLICATIONS
® Industrial floors : Warehouses, garages, load-
m% areas, quays, grinding stones, hoppers, silos
® Steel industry : coke wharves, flooring
around furnaces

® Sewage works : pipes and channels for trans- §
porting fluids and solids.

7UN 2.4 Fondu Lafarde nunusion)110inay
u A]

0325623



RAPID SETTING MIXES

djustable rapid setting mixes can be
made by adding Ciment Fondu
g4l Lafarge to ordinary portland cement.

g8 [ he setting time of such mixes may be
controlled by increasing the proportion of
Fondu to portland cement, until an instantaneous
set is achieved at an addition of approximately
S0 % Fondu (see Practical Guide).

APPLICATIONS

® Adjustable rapid setting mortars for
small urgent jobs on site

® Building chemistry :

- self-levelling floor screeds,

- tile adhesives,

- special grouts and mortars

These mixes are convenient for a wide variety
jobs on site such as rendering, cosmetic repair.
grouting and bedding-in.

Note : Fondu/portland mixes should not be used for struct-
ural work or for those applications requiring resistance to
chemicals.

R it ikl . s WD

o o ' v d
7UN 2.5  Fondu Lafarde YT¥avnTnamiLid
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COLD WEATHER CONCRETING

B 1l cements evolve heat during hydra-
tion but in the case of Ciment Fondu
Lafarge most of this heat is produced
during the 24 hour period following
erefore, it is possible to continue
working in sub-zero temperatures as a Fondu
based concrete will continue to gain strength
whatever the ambient conditions.
Although it is possible to place Ciment Fondu
Lafarge concretes at temperatures of — 10°, care
must be taken to maintain the temperature of the

@ winter construction

® emergency repair of roads and runways
® flooring in cold stores.

fresh concrete at a minimum of 5° C until it he
set. This may be“achieved by using aggregat
and gauging water which have been stored
above freezing point and by insulating the fir
shed concrete with sacking or a tarpaulin unt
curing is complete.

Well made Ciment Fondu Lafarge based
concretes have good freeze/thaw resistance
and also withstand the aggressive action of d
icing salts.

& ; . 4 i
Iﬂ’n 2.6 Fondu Lafarge nuaaa1aLguny -40 c
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ging water leaks (226\1021‘3':')1180&’]) grouting of parking meter (|finie
319971 ALA190ATA) grouting of manholes (Tﬁﬁﬂw?aqﬂﬂwnnwaLﬁwaanuu1ﬂ

' v o ‘ o ' a' o vu o
1Wm) ﬂGNﬂQWNRWNWTQHOGﬂO0%77“77@ NRALUBEUY ntwuwuaxuwquﬁﬂUtuao

Tnala

uo a [4 [
2.3 Qmaﬂ“ﬂﬂwﬂﬂqﬂﬂjuﬂaﬁﬁl”uﬂﬂa§q7qﬂq7q

3 3 \ ¢
13 awuanawfﬂfunaunfvanTuﬁaeqfﬂﬂ179

Main Constituent (%)

Al O Ca0 Si0 0 +Fel
a\ B a Fe2 3
Tipical average values 38-40 8739 -5
values range >37 <41 {6 {18.5

Minor Constituent (%)

TiO MgO KZO+NazO SO

< 4 <EIND < 0.4 < 0.3
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B initial set N N W final set

These curves based on laboratory testing — compasition of portland cement,
of neat paste are illustrative.

The setting times are dependant on a number of
factors, the most important of which are - — temperature.

— mixing time,

plugging water
leaks.

grouting of parking
meter, etc.

grouting of manholes.

finishing works in
building construction.

‘.

P
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u o o 1
2. aﬂumuﬂaaa17ﬂ7snauntnﬂTuﬂacQTwﬂWTQ
W ¢ = ceo s = §i0 A = Al O F = Fe 0
2 2 a a a

a a & éd M v,
awvﬁ1vﬂaunLnﬂmuTuﬂacQTWﬂwfaTmun CA (Monocalcium Alumi-

nate) C A , C. S , C AF
127 2 4

uo o ‘
3. Qmﬂnunnﬂaﬁana

' { a é
- ﬂoﬁuwuﬁuuunaoﬂaoq11ﬂ17aﬁLuum t 1150 Kg/m°
- AURIIITLUNE : 3,2-3,3
- ANAYLDUA (Finess) : 2850 - 3450 cm /g

' v 1 a P a
ATUNTVUNAEUNTI L UDT S0 NqﬂﬂQﬂ1Nlﬂu 8 %

4. qmauﬁﬁn1e1aﬂfa§ﬂ

v
o

{ a t U oW
4.1 Timesetting ﬂOGQTWNWTQNTvﬂaL1ﬂﬂﬂ11ﬂ8ﬂ?ﬂﬂu

ATEN 1 TEHELI87N1TNINT AANNATIIL AFNOR (P15401)

é
- d97M1 1/2.7 (cement / adgredate ratio)

Water Cement ratio 0.4
~ Siliceous Sand AFNOR P15403 = 1350 ¢.
- Cement Fondu Lafarge = 500 ¢,

- Water = 200 d.

Tﬂﬂ%ﬂtaawnWTdaﬁvﬁqmwQﬁ 20 ¢ MI89% Vicat 9831801 TNIN

#he

)
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Initial Set Final Set
Typical asverage values 2h10-2h30 2h30-3hi0
value rang > 2h > 3h
Curunteed limit > 1h30 -

“n‘ 174 - ( o
nslin 2 dudiana JdiunsannanaTine Bs91s
Initial Sett <= 6h and Initial Set >= 2h
Final Set 9¢l3u1nN71 2k 78370 Initial Set WWAD

¥ n Initial Set puh 3h Final Set duluiAy 5 h
L]

4.2 Workability at 20 C
ﬂawuawuwvnﬁwqnu15ﬁ§é1uwaumﬁuuﬁﬂ131u AFNOR Jnlng
ﬂl o v
vaToedoLcPC arlan
Resting time = 15 minutes

Spreading time under vibration = 50 - 150 seconds.

4.3 Mechanical Strangth at 20 C
é
UINTIT1BUD9 AFNOR P 15401/P15451 397a1 1/2.7 Water

cement Rotio 0.4 REIAINAINITAIUNITTUANS IOAM YL
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AGE 6h 24h 7 dasys|28 days
Typical average Flexural Strangth. 4,5-6.5{6.5-B.5| 7.5-9 8-12
values (MPa) Compressive Strangth 35-45 60-70 75-B5 80-95
Value rang Flexural Strangth >4 >5.5 >6.5 >7.5
(MPa) Compressivé Strangth >30 >50 >65 >75

1.3 Water

a vy v {
LNB1ﬂ7UﬂWTﬂTUﬂ§0TﬂH COPLA ﬂﬂnuﬁﬂijﬁu B 5915 Jatan

L
Cement ratioc = 0.4 3815 Strangth ﬁqu

Age 24h 3 days
Compressive Tduoanin 42 ¥ra | ludoanin 49 Mpa
Strangth

4.4 ﬂ?ﬁnaﬁﬁq (Soundness)
»

1ifn 1 oo 9 nnTdnlngdg BS 815

4.5 Heat of Hgdration

Age 6h 1 days 5 days
Heat of Hyration 98 113 114
(Cal/#)
Guaran feed minimum - 75 -
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da ¢
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va a I'4 S I'4 i o I'4
Qmauumguﬁtuuﬂ UONWAUNT L NUR NDOQTWﬂWTQﬁLNuﬂ

<

1. AIINAYI9GA WILWY 1600 2850

cm’/g dwtaﬁﬂﬁWQQ

2. AIAIAT N1TULERNI 0.5 -

au1aﬁ1§oqﬂ

3. 173N TN
Initial set (min) >45 2h10-2h30

Final set (Hour) >10 2h30-3h10

4. AAIUTO LINTITTULT 900

d1MFU Mix Design

a é
TLNUA = 400 Kg/m"

780 Kg/m®

N1y
$u = 1,000 Kg/m"

w/c = 0,39

I
w
1
w®
0
=]

Slum
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Qmauumguﬁtwum UDAUIUNT L JUA ﬂaaq:wﬂﬁTthuum
Strangth 6h - 244,2-253,8
Strangth 24h - 238,1-322,0
Strangth 3 days 308 >350
Strangth 7 days 352 >409
Strangth 14 days 396 -
Strangth 28 days 440 -

5. AANIIFIINIE 3.12-3.16 3.2-3.3

6. @IuNAIMIILAN WARL TUNER L NA uﬂan%ﬂuagﬁtum

aTiveneman
7. ATEMUILUY it 1150

o é ¥ g ¢
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ANADITUATY 1 L 1B

IUTDNRIDBUADUNTA
o ‘ I'4 2
TLauadeInT T 400 An/al
nT18 : 780 nn/a’
a - a
1 1,100 ARy
v oa é
U/ T WUR 0.4
-
Slump 7 cm

3% Grout ing WANLATOIINTIWIAIMY #1N1701HUNY NON-SHRINH

CEMENT 1ﬁuavauqnni7

| o é é

Aundy quﬁluuﬂﬂaﬂﬂTWNWTQ 700 nn/u’
n78 1,400 nn/a’
il A 280 an/a’

IUNBANTER LM% 9% Lining  d9uA19 q (Uasviu,BOILER,
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w13 A 220 an/a’
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mn 3
MTANINTEEE L IAINNTABA L A3UALTNE I9ATD IRBINTAVING L NURRANTE
'n')")\:l Fondu Lafarge Ua¥ Portland Cement l‘?;aaﬂﬁu‘f,mﬂ’l‘rﬁaa‘?'m
3.1 galnquﬁanﬁfﬁnuﬁ

nAulnilfau1ee  Fondu Lafarge Cement ﬁQWNWTnTﬁuﬁﬂQWW
nTaTeTintauas] 4ienmn s 1uRie In1TA 18T S lun TaenutY  whluue
\AgIfs Fondu Lafarge fsadnaidaiiey ufo ﬂaoq17ﬂ1§a LUWIANN QIAY
dTen 1,605 um 71un1§§adwxﬁu 7% Tuumsﬁgu%tuuﬁﬂaﬂuauﬁ e 1
Lt gu%tuuﬁmvwﬁwu ATYLWETL L e wHTIAHLIN9AY 85 UM AAUE?
ﬂaoQTWﬁﬁfa WWINUTENN 18.8 10

uavﬂwnnWTnﬂaoauaqu?ﬁnéwﬁﬂ TR Lﬁaiﬂﬂaquwﬂwéavauﬁuﬂam
waun T s daune et lrearLramTnena afeussrunInannd
nuuﬁwaxavngaﬁuﬂwuzﬂﬁ 2.7 swifwin PSnTdaulTeang Fondu Lafarge
70 % uay Portland 30 % FwHTLALLIANONILASY  UTvnm 1 unh winTHU
s asn i fufininou

S9%% WINLTANY Fondu Lafarge uaviomuats A HRUNUNNOAT
@AY UAETINITNARBUNNTTL AR WAYTEUELIANDAI LSS TNMEIeR
ﬂvaﬁﬂaQTuﬁve 180-350 ksc Wa¢ Final Time Setting oé:swiﬁo 4-6
Toe  wanedamdmnain  svanwtoinandlunrdesnuuneuniatiae o4
Fondu Lafarge wonumle LN11871ﬂ1ﬂ32ﬂ80ﬂ51ﬂ111ﬁkﬁﬂﬂ Fondu Lafarge
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% Cement

Fondu 0 10 20 30 40 50 60 70 80 90 100
Port land 100 “90 80 70 60 50 40 30 20 10 0

Diameter(cm)
anﬁ 1 15,15 | 15,03 | 15,12 | 15.20 | 14,98 | 14.99 | 15.23 | 15.08 | 15,07 15,11 | 15,22
anﬁ 2 15,07 | 15,20 | 15,09 { 14,97 | 15,14 | 15,17 | 14,96 | 15,12 | 15.21 | 14,99 | 15.00
|
Rﬂﬁ 3 15,14 | 15,08 | 15,23 | 15,21 | 15,06 | 15,10 | 15.11 | 15,07 | 15.05 | 15.13 | 15,12
]

LOad (Xg)

anﬁ 1 4511.4] 4403,5; 4147,4] 3684.7| 3459,8| 3378.6| 9217.8/12391,6(25387.4|34791,7(55813, 4
1
anﬁ 2 4398.2) 4409,2| 4136.9} 3714,3| 3576.6] 3346,5| 9107.4|11338.,6/25491, 1|35246, 1/54726.2
1
anﬁ 3 4457,3| 4401,7)4135,26] 3659,2| 3512,7| 3297.2| 9314.8/12709,2{24730,6{35130.9!55711.7
?
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% Cement,
Fondu 0 10 20 30 40 50 60 70 80 90 100
Portland 100 90 80 70 60 50 40 30 20 10 0
2
AREA (cm )
ﬂﬂﬁ 1 179,31} 177.4 | 179,55| 181.45] 176,2 | 176.47| 182,17} 178.6 [178.36 | 179,31} 179.58
1
anﬁ 2 178,36| 181.45f 178.8 | 176,0 | 180.0 | 180.7 | 175.77] 179.55| 181.69| 176,48} 177,65
)
Rﬂﬁ 3 180 178,6 | 182,17 181.69] 178.1 | 179,1 | 179,31} 178,36} 177.89| 179.75) 179.5%
1
Strength (ksc)
anﬁ 1 25.16] 24.8 23.1 20,3 19,6 19.1 50.6 96.38| 142.3 | 194,03| 310.8
]
aﬂﬁ 2 24,65 24.3 23.1 21,1 | 19,87 | 18.52 51.8 63.15] 140.,3 | 199,7 | 308.06
9
anﬁ 3 24,76 24.6 22,7 20,1 19,7 18.4 51.9 71,25} 134,02] 195.4 | 310.28
|
Strength (ksc) average (ksc)
24,86 24.5 22.9 20,5 18.7 18.6 51.4 76,9 | 140,54] 196.37| 309.7
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a [ a a 3 1 [
I 4.2 MIARIIABUNTRINTLAUANAN LIRLY 3

% Cement,
Fondu 0 10 20 30 40 50 60 70 80 50 100
Port 1and 100 90 80 70 60 50 40 30 20 10 0
Diameter(cn)

am 1 15,084} 15,039 15,14 | 15,091} 15,022} 15.1Q2} 15,13 | 15,109| 15,092} 15,097| 15.095

am 2 15.20 {15,046 |15,045 |15.126 |14,977 | 15,032| 15.097} 15,086 15,063| 15.,091| 15,139

am 3 15,15 | 15,12 | 15,19 | 15,13 | 15,011} 15,111} 15,031 15.121| 15,103] 15.084| 15,121

L0ad (Xg)

ann 1 26823.1[26111,6] 26100 |25981,7|25521,1|25077,6)|28838,3|32363,6{37566,9|36318,1{73195.,5
|

am 2 27943.2127315.2126953,226412,1]27424,2 (26321, 5| 27483, 533721, 4| 36475, 3| 37297, 4| 74231, 1

ann 3 26754,7126139.,7|25987,426069,726537., 1(24981,3| 27975, 1|31452, 335873, 6)36671,3|72875.2
*

a1 178,82 177.63] 180 | 178.86| 177.23|179.126)179.79 | 179.4 | 178,89| 179.01| 178,96

am 2 181,46| 177.8 |177.78 | 179.69| 176,22| 177.47} 179,01} 178,75| 178,20| 178.87| 180.00
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% Cement,
Fondu 0 10 20 30 40 50 60 70 80 90 100
Portland 100 90 80 70 60 50 40 30 20 10 0
anﬁ 3 180,27 179,56( 179.10] 179.79] 176,97 176,34} 177.75| 179.58| 179,15}178,818| 179,58
|

Strength (ksc)
ﬂﬂﬁ 1 150.0 | 146.9 145 (145,26 | 144 139.9| 160,39)180,50 | 210.0 | 202,84} 403,01
]
anﬁ 2 153,9 | 153,6 | 151.6 |146.55 | 140,28/148.32 |153.53 | 188.65] 204.7 | 208.5 (412,395
 §
anﬁ 3 148.4 | 145,58 145,1 | 145,0 | 149,95/ 141,67 157.65| 175,14} 200,2 | 205,07{405,809
3

Strength (ksc) average (ksc)

150,7| 148,69| 147.2 | 145,75| 144,741 143.25| 157.19 181.43| 204.97| 205.49| 409,06
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a [ a a { [l [
131N 4.3 MAAYIRBINSAIINTLARNAN 2R 7 71

% Cement,
Fondu 0 10 20 a0 40 50 60 70 80 90 100
Portland 100 90 80 70 60 50 40 30 20 10 0
Diameter(cm)

am 1 15,121} 15.211) 15,10 | 15,210| 15,250{ 14,98 | 15,11 | 15,03 | 14.99 | 15,05 | 15,008

am 2 15,132/15,108 [ 15,17 [ 15,09 | 15.30 | 14,98 | 15,06 | 15.05 | 15,05 | 14,95 | 15,099

amn 3 15,121f 15,09 | 15,13 | 15,07 | 15.20 | 15,01 | 15.21 | 15,09 | 15.1 15,06 | 15,10

L0ad (Xg)

amn 1 41301, 1137325.2{34634, 1|34504,5/32776,8{28273,7| 51504, 2| 53806, 3{62664. 8 | 69430, 4 {74290,2
L |

am 2 42751.8(36831,9)36521,7|35763,2/34159,0{28354, 150762, 5] 54212, 3|63287. 668759, 3| 74563, 1

am 3 41972.5|36412,3)36018,3|34871,4[33278,6(28070, 3149893, 4| 55072, 5| 63532, 1|67314,2|75134.0

amm 1 179.57| 181.7 179 181.8 [ 183.8 | 176.2 | 179.4 | 177.5 | 176.6 | 177.8 | 176.9

am 2 179.84] 179,2 | 180,7 | 178.9 | 183.9 | 176.4 | 178,2 | 177.9 | 177.8 | 175,6 | 179,0
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% Cement,
Fondu 0 10 20 30 40 50 60 70 80 90 100
Port land 100 90 80 70 60 50 40 30 20 10 0
anﬁ 3 179,58 179.1 | 179.7 | 178,5 | 181,4 | 176.9 | 181.6 | 187.8 | 179,0 178.1 ] 179.1
L |

Strength (ksc)
aﬂﬁ 1 230 205.4 | 193.4 | 189.7 | 178,3 | 160.4 [292.19 | 303.1 | 354.7 | 390.2 | 419.9
T
anﬁ 2 237,7 | 205.45) 202.03] 199,86 185.7 | 160.7 | 287.04{ 304.5 | 353.2 | 391.3 416.4
1
anﬁ 3 233.7 | 203.,4 | 200,33| 195.3 | 183.37| 158.6 | 284.81| 307.9 | 354.7 | 377.8 419.3
|

Strength (ksc) average (ksc)

233.8) 204,7 | 198.6 | 194,9 | 182.4 | 159.9 | 274.6 | 305.2 | 354.8 | 386.5 418.5
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[ a a ¢
4.2 UAMTIRAIMITEEL LIAMNSNARINATS TOWRIUNTAIMT LULRNEN

ﬂ' [N ‘ o
MINN 4.4 JEEEMINBRIATINIRIUNTA

% Cement
Fondu 0 10 20 30 40 50 60 70 80 S0 100
Port.1and 100 90 30 70 60 50 40 30 20 10 0

Initial set

(min) 195 124 | 56 17 5 3 2 1 4 66 162

Final set 408 210 114 43 71 1 5 2 9 127 210




M3 4.5 11580INeY Strength Y94ARYNTA (ksc)

' o o a o o 1
TR LIRLUADYATA | ADUNTASAN Fondu 100% ATUNIAIN CPAC ABANIRIN CPAC FLUMRTTTIMN
FI74M High early Strength
(TgpptreAdinixtre))
6 hours 244,2-253.8 - < 100 -
24 hours 238,1-322.0 - 240 -
3 days > 350 209 > 350 308
5 days 2 228 - -
7 days > 409 304 - 352
14 days = 342 - 396
28 days E 380 - 440
M7 4.6 1IT80INRY Time Setting Yourounsn
{
Time Setting Fondu Lafarge 100% CPAC g773m1 CPAC Yanlane
High early Strength
Initial Set 2h10 - 2h30 - 6h. > 45 min
Final Set 2h30 - 3hi0 - 3h >10 h




4.3 (TEUEUnAADUNTARUSATIAINGNR 1 UAYRANNTAKLIANG
1, TIRTOWRDINTR 97 Fondu raferge 100 %
dlosimane 3
wiolseane 12,000 yw/a’
2. T CPAC 997U AOYIIRA LS9
e 1,385 v’
3, T CPAC High early strength RONTANANIASS

alTeane 2,640 ym/m’

4 TRRIWITRAIRTIR AN
TRMTE 220 1 m/n’
TR 280 1n/m”

uav§ﬂ71a1 Fondu Lafarge 11RIMY 1.500H1ﬂqu

5€

% Cement,

Fondu 0 10 20 30 40 50 60 70 80 90 100

Portland 100 90 80 70 60 50 40 30 20 10 0
711 cement, vii] 0.0053 m! B

Fondu 0 6.3 12,7 19.1 25.4 31.8 38.2 44,5 50.9 57.2 63.6

Portland 3.6 3.2 2.8 25 2.1 1.8 1.4 1.1 0.7 0.4 0
Total Cost

3.6 9.5 15.5 21.6 27,5 | 33.6 39.6 45,6 51.6 57.6 63.6
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Fondu, 0 10 20 30 40 50 60 70 80 90 100
Port land 100 90 80 10 60 50 40 30 20 10 0
e/ n 679,2 | 1992 | 2924 4075 | 5188 | 6339.6/7471.6 | 8603.7|9735.8 |10867.9| 12000
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1510 Fondu Lafarge Way¥ Portland Cement

v u ¢ ' o ) e ¢
5.1 ANAUNUTTERINY Time Setting UALIRNTIAIUNINYDIYINURA
Qo o L7 L ¥] { ]
NNANITNAADIUINT L UUUNTINAITNANUWUETERIN Time
(73 ] o ( (%] 1 -
Setbing WAYOMTIAIUNANTDITLNuA Ing Irunuuout TusnT1dr ueanuasunudus Ju
T v v v € v o v - a a
LA TN AR NENNRE ﬂon11ﬂzﬂn 1 awnnfﬂﬂazﬂ1ﬂ71 LN L UM TIN
¢ X S v
Fondu Lafarge Initisl Time Setting 9¥ I T3URIUNTENIOIDNTIAIY Fondu
1 v 1
70 Portland 30 Initial Time Setting 9viTufruavasirliniToa q d7u
Final Time Setting I i ¥NOUNY
v v o ' v y oo
ANANRINUESN 9n8129¢8 1AONT1d2uNN Final Time Setting
aéfuwiwe 0-6 h APIRTIRIUAD 1%
S
Fondﬁ§ 10 20 30 40 50 60 70 80 90
.t
Portland 90 80 70 60 50 40 30 20 10
awtwqﬁnsﬁﬂﬁﬁnﬁmvﬁuhéwaaﬁaxﬁaeuﬁawnﬂawuasLﬁﬂﬂuau%
(h‘ o 1 r-% aan II) (¥ } d‘ c: o
Luunmaaxuwamonﬁftnﬂﬂgn1ﬂ11a;ﬂ1ﬁum. oNT1AUN  Fondu LHu3udlTsanm
] 7] ¥
50 % 9uiiutaef well grade Cement WAEMNAIINUUILL TuAaeielauwaslll
ﬂv o (' ) (-] ©w ia a -Y-Y-1 ’
L v 4 ondu H 1 1 l
W7 Luaﬁtuunaaquqa vJu  Fond anwnﬁfﬂa fulaf n17AnliRTanlaias

a [ 4

y o g
Hu39LNNET Time Setting fiagt
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5.2 AINANWUSTENING Strength YBIABUNIAUALSATIINGEY

ANHAN TN IRIN L THUANENNUGTENING  Strength fu
Snrdrunas Taa I unueut fusntrdrusauuasunuiuy durng vsnn i oTray
\9AUN 6 h 3 days 7 days asLﬁﬂuaéqunwwﬂudut5ﬂaﬁu15ﬂ11u5uﬁu§ﬁo
nfwﬂzﬂﬁ 2 nnTulanadiingar 189113 e09Fondu  rafergeqsiiuane
fra9snannEslTuna Fondu refarge NNRISAREINN LRSI NALEN L S ud
15\ ficement Portland 10077 50 % - 60 % AIIDNILANRY

UAESATIAI NGNS Strangth Boud 180 KSC (ywinelnmiold
A 18 99n199A0UNTAIUNNT  Desing UTvanm 180 KSC %awq 6 h ldunsmn

éjuwau Fondu 90 % Portland 10 % 4®¥%¥ Fondu 100 % Portlan 0 %

5.3 AINGUWUSTENING  Time  Setting ua¥  Strangth
10 9IADUNTAINT L IUAREY
NI Neslfdn Time Setting war Strangth avlil
‘599 Time Setting %8 Strangth 9193waNEld w30 Time Setting %ot

v g v
Strangth 9193LUDEN L6 ~

5.4 wam 7 lTaninausianea ImasnT I uNENANY ] 189
Concrete 37N %luuéaau,Fondu rafarge 100 % , CPAC g77ua", CPAC
High carly Strength

Tumroonuuunuiaounialaatia lifesnTindesn > 180 KSC uaw
Final Time Setting MIT9ET¥WING 4 _6h ANWANITINAD I L H U3
Aoundmianan ot 19l unnTiead sdenata lages o

1. Fondu rafarge 100 %

Strength m.97 6 42 Tne

2., Fondu rafarge 90 % Portland 10 %
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Strength §.97% 6 #1709 dvana 196 Ksc
3. CPAC #77um"
Strength m.918 3 % Avraa 209 Ksc
4. CPAC High early Strength
Strength G.91y 24 #1709 veam 240 KsC
WIMINLTIATIAROUATAA 9 RS L
1. Fondu rafarge 100 % TR MmN 12,000 yn/m’
2. Fondu rafarge 90 % Portland 10 % Tﬂﬂﬁlﬁﬁﬁu 10,867.5
1n/m*
3. CPAC g77aa0 710 MNY 1,385 yn/m°
4. CPAC High early Strength  79A7LMNY 2,640 yn/m®
¥IN171M0a7191nald  Fondu rafarge 100 % 9wuuINAN WHLTIR
nIaMNTaT souwTetentlinsduifiaa e wimnirnoadr e Tnel frounsnanni
tuuﬁwau Fondu rafarge 90 % Portland 10 % Quqnniﬁnﬁfqﬁ Fondu
rafarge 100 % adltsam 1,132.1 win/m® W ERETuA ey | drounda
MNT UANANUNY  Fondu rafarge 100 % WANIN L NELRY CPAC STTNANLAY
CPAC High early Strength maunimaindiaudwsnasidanleiisay foi
Wiguifigumald CPAC #77um1 AU ABUN3IMRIN Fondu rafarge
90 % Portland 10 %
%Nl Fondu rafarge 90 % Portland 10 % FUNINIINT 1S
CPAC 277881 U7eam 9,482.9 ym/m™ uaw N4 CPAC TTuANAaDIlnOuL
TumTneadroiusedestald  aouninls Strengeh ot 9ued 3 Yu uawinld
Fondu rafarge 90 % Portland 10 % 3gneairsinglimeednony (Wi easiy
ﬁﬁﬂ&ﬂﬁ%ﬂdﬁTﬂﬂT?NﬂﬂLﬁu511ﬁ Fondu rafarge 90 % Portland 10 % Ty

REANIN L HOEHN
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\UFoumiRgun 1718 CPAC High early Strength Us¥ Fondu
rafarge 90 % Portland 10 %

wnld Fondu refarge 90 % Portland 10 % lun1Tnedsnsqy
WNINIIMNTIE CPAC High early Strength U7sam 8,227.9 wn/m’ ud
windeamFoarenuulnald crac adrotondoslfiaan 24 #alus 1feldmeunia
18 syrength > 180 Ksc fufiosrsosfinitinawwesroten 1 u wivandonias
14 Fondu refarge 90 % Portland 10 % vsfoadrelnglsigesdnanyias
wwnwaogadwvvuﬁoummasLﬁuiwnwsdaafweu?aﬁauﬂuuTﬂﬂqﬁ Fondu rafarge

90 % Portland 10 % QvﬂﬂiWﬂWTTﬁ CPAC High early Strength
]

' » ™ ¢
645 unﬂfzqnnﬂﬂiTﬁowuconcret NT L YUNNEY

o o ( al
RINEUT  Cocrete IMNTLANUANAN TﬂqﬁowuavuuuvannWTTﬁ

SDe
<
=Re

ﬂl 'Ud uoualuoud

JNWMABINTT Concrete nafa i T291938TurN A 1wTo LaiTurged

16 minlaiFudd o idnT1d2ullTeanm Fondu 70 % cement Portland 30 % 9%s
" v @ ' v o v w ' e U 1 v a v " o
LIAIMTNBMNTINN uamInFuiidsiasniiesnTig it lauaa Fondnandaud

VN IANADINT

5.6 YouAEaIANo193%  AnnnTAnIuasTe L atsunswinsrin 119954
iaﬁﬂwaﬁﬂﬁawaastﬁﬂiuquwna1tnqﬁaﬁ
to luda s maae s T uuTndunnta L FunTae Danuswe S us
2 dulaion #4198 Wiy LagdesLoninTa e Linanlngaaenul wduuTn
! a a I'4 & o Mt ¢ &
2. lwirmaaes w1 ﬂvuwmﬁtuumnwaaxﬂiaouaTuaugfmtuu
laios W qv & éd a a v
vao11uﬂn1uuaomaoﬂ13qnm1ﬁLﬂuwgmunuxnua7oawnwﬂwawm1ﬂ
3. tﬂ?aonﬂqngutﬁﬂﬂwsﬁwnguﬁaoasﬁwnWTnﬂgnguﬁwiﬁﬁwo

v d 'oo ° v a a v
Ao937 L EN IRaT 9019 1R L AannTEaeana e
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ﬂ“lﬂﬁ 1 Fondu rafarsgse Cement .



CIMENT FONDU LAFARGE

General characteristics

CIMENT FONDU LAFARGE is a hydraulic cement,
based on Calcium Aluminates, rather than Calcium
Silicates which are the basis of Ordinary Portland
cement. This difference confers on CIMENT FONDU
LAFARGE special properties which suit it ideally for
specific applications which in general complement the
traditional uses of Portland cement.

Ciment Fondu Lafarge has a normal setting time,
similar to Poriand cement.

CIMENT FONDU LAFARGE is rapid hcrdening.
Concretes and mortars based upon it achieve
high early strengh allowing fast stripping of
formwork, and return to service normatly in the space

of 6 hours to 24 hours.

é Unlike ordinary Portlemd cement, CIMENT
W4 FONDU LAFARGE doesnot release freelimeon
hydration with water This means that low
porosity concretes, based upon it, show excellent

resistance to chemical attack, from a wide range of
aggressive substances .

CIMENT FONDU LAFARGE is ideally suited for
I& heat resistant and for refractory concretes.

Concretes and mortars based on CIMENT
z FONDU LAFARGE, beccuse of their high
mechanical performance and low porosity
are particularly suited to those applications where the
cencrete is subject to abrasion. For example industrial

flocrs, flumes, linings etc...

p CIMENT FONDU LAFARGE is an accelerator
W for Portland cements. Mixtures may be used
Q¥4 for finishes, fillers and grouting materias.
Fondu/Portland mixes should not be used in structurci
concreting.

supplied in multiwall paper sacks which

include a moisture resistemt barrier. However,
in commen with all hydraulic cements Ciment Fondu
Ladarge must be stored in dry conditions. Ciment Fondu
Latarge will retain its properties for up to six months. In
many instances properties cre maintained for over a
yecr.
CIMENT FONDU LAFARGE can also be delivered in
bulk or big bags.

m CIMENT FONDU LAFARGE is normally

CONSTRUCTION APPLICATION!

Typical properties

The properties of CIMENT FONDU LAFARGE conform t
the following standcards :

- Circular No 79-34 of the French Ministry of th
Environment 27 th March 1979, conceming the us
of calcium aluminate cements.

- CIMENT FONDU LAFARGE, Guide for Use
produced in collaboration with the Centra
Laboratory of the French Highways Departmer
and given the approval of the Comrnissior
Permanente des Lionts Hydrauliques et de
Adjuvants du Béton (COPLA). The guide is issue
through Latcrge Fondu Intemctional.

- British Stamdards Institution - BS915 1980 (Pcat 2)

CIMENT FONDU LAFARGE is monitored on a monthl
basis by the laboratories of the Ville de Paris, the officic
organisation of the French Standards Associatior
(AFNOR)

Chemical Analysis
MAIN CONSTITUENTS (%)
ALO, | CaO | SiO, | Fe,Q,+FeO
Typical average 3840 | 37-39| 3-5 15-18
values
Values range >37 | <41 | <6 < 18,5
MINOR CONSTITUENTS (%)
TiQ, MgO K,O+Na,0 SO,
<4 <15 <04 <03

Mineralogical composition

C=Cao-S=SiOZ-A=A1203-F=Fe203
- Principal mineralogical phase

CA Monocalcium aluminate

- Secondary phases

C,A,. CS, Ferrites - C,_ AF

LAFARGE
FONDU
INTERNATIONAL




ysical properties

3ulk density : 1150 kg / m?

pecific gravity : 3.2-3.3

ineness : specific surface crea (Blaine) : 2850 -
50 cm? / g (typical average value)

915 not less than 225 me / k).

esidue on 90 micron sieve : 8 % moximum value
1it.

ydranulic properties
ting time
nodified AFNOR (P15401) standard mortar :

fortar 1 / 2.7 (cement/aggregate ratio)
/ater / cement ratio = 0,4

liceous scmd AFNOR P15403 = 1350 g
iment Fondu Lafarge = 500 g

‘ater = 200 g

g time measured at 20 °C by VICAT needle
2 Standard P15431 or BS 4550)

INITIAL FINAL
SET SET
~al average values 2h10-2h30 2h30-3h10
e range > 2h > 3h20
anteed limit > 1h30

eat cement paste according to BS915

ial set : not less than 2h not more than 6 h.

al set : not more tham 2 hours after the initial set.

srkability at 20°C

namic workability of the AFNOR mortar is
=d on cn LCPC workability apparatus
toire Central des Ponts et Chaussees).(AFNOR

assesses the rheological behaviour (ease of
) of a vibrated mortcar.
"NOR mortar defined f{or setting time
>ments is used for this test.
ime of the mortar in the apparatus : 15 minutes.
g time under vibration - indicative value :
seconds.

¢ ) Mechanical strength at 20°C
(80 % relative humidity)

* according to AFNOR stemdeard P15401 / P15451
- Mortar : 1 / 2.7 (cement/aggregate ratio)

- Water / cement ratio : 0.4

Age 6h 24 h |7days [28days
Typical Ferwasvenc= |4.56.5 | 6,585 7,59 | 8-12
average
values compressive stes. 35-45 60-70 75-85 80-95
Value Flexural steng >4 >85 | >6.5 | »>75
range compressive sgergry > 30 >50 >65 >75

Mechanical strengths are expressed in MPa.

At later age there is a change in the mechcmnical
performance - a phenomenon known as

‘conversion” which produces a temporary loss in
strength. To take this effect into account specific
recommendations concemning the use of Ciment
Fondu Lafarge should be followed. These are given in
the Guide for Use produced in collaboeration with LCPC

and approved by COPLA.

* according to BS915
- Mortar 1.3 (cement/aggregcrte ratio)

Age 24 hows 3 days
Compressive Not less Greater than 24 h
than 42 strength. and not
less thamn 49
- Water cement ratio * 0.4
d ) Soundness
- Nilmeasured by the Le Chatelier test (French AFNOR
Stm}dmd_EIS'A'éZ). — T T
~~=Notmore than 1 mm measured by the BS915 method.
e ) Heat of Hydration
Age 6h lday {5 days
Heat of Hydration (cal/g) 98 113 114
Guaranteed minimum 75

Note : The value rcnges shown in the tables are
determined according to normal sampling procedures
given in ISO 3951 with acceptable quality levels
defined by this standcrd, tixed at 2.5 %.



STRENGTH DEVELOPMENT OF CONCRETES AND MORTARS BASED ON

CIMENT FONDU LAFARGE.

The strength development of concretes and mortars
based on Ciment Fondu Lafarge is a function of the
heat liberated during the hydration of the calcium
aluminates, the surrounding environment, and time.

- During mass concreting, where there isa very high
initial heat evolution, the strength at 24 hours is
lower than that achieved if the concrete had been
kept cool. However, for practical purposes, this
strength will not decrease further, and may be
considered as the minimum vatue.

For concretes of small cross section, maintained at
a tempercture of 20°C and kept cool during
hardening, higher strengths may be achieved at
very ecrly ages. With further time, depending upon
conditions of temperatuwre cnd humidity, the
compressive strength decreases to a minimum
before increasing again ; this minimum is
compcrable to the 24 hour compressive strength of
a concrete subjected to hot conditions during
curing. The reduction in strength, due to the
conversion of calcium aluminates, is accelerated in
hot cnd humid environments.

The level of strength is significemt!y influenced by the
nature of the aggregates. Calcereous aggregates give
the highest mechamnical strengths.

From the practical point of view and from the large
number of tests that have been carried out, it has been
shown, for a correctly made concrete-with carefully
selected quality aggregates (limestone or silico-
calcareous aggregates) - with a mexdmum total water
/ cement ratio of 0.40 cnd a minimum cement content
of 400 kg / m?, that the minimum strength will exceed
30 MPa within 6 hours after casting and will remain in
excess of 40 MPa from the age of 24 hours onwerds, for
al practical temperatures of initial hydration and
conditions of subsequent service.

Still higher strengths are obtained with lower water /
cement ratios.

In dll cases compressive strengths assumed in design
should not exceed 40 MPa.

Results determined on microconcrete, based or
siliceous aggregates 0.8 - 05 mm, cement content

of 465 kg / m3, total water / cement ratio 0.40.
Measured on concrete prisms 40 mm x 40 mm x 14(

MPa
70 56
. 63

50 yd
| ‘44'5 42

A 137 Iy
P
30 27
20
10
i

U 4 6 10 18

s Mecharucal muoang  cuning at T < 25°C, under
standezd conditons

24 hours

mmms Hend moang : cunng at T < 25°C, under
standazd conditons

s Mechcrucal misang  cunng under conditens srmulatng
the hect nse 1In mass concrete (at T > 25°C. pessibly
up ‘¢ 85°C).

The conditions of use for Ciment Fondu cre detailed ir
the specific brochure conceming the use of aluminous
cements from LAFARGE FONDU INTERNATIONAL.



gth development of FONDU concrete up to 24 hours
of laboratory tests w/c = 0.4).

4 hours “18 hours -~ 24 hours
remove non-supporting . remove all : work is fully
formwork and begin formwork and ready to be put
spray curing . supports into service

nechanical mixing - hardening without temperature - portland cement
ise (T 77°F or 25°C standard curing)

nechanical mixing - hardening with temperature
se development with in massive concrete from heat of hydration
[ 77°C or 25°C possibly reaching 185° or 85°C)

rapid
hardening

FONDU is a RAPID HARDENING, not
a RAPID SETTING cement.

Set begins at roughly the same time
as with Portland cement (2 to 3 hours)
thereafter strength develops rapidly.

The level of strength obtained depends.
on several factors:

O natureand composition of aggregates

O workability of concrete (proportion of
cement and mixing water)

O method of mixing
O ambient temperature

achievement of high strength after
a short time enables :

O early striking of formwork

O new.concrete to be in service
12 hours after placing and not
more than 24 hours for
structural concrete

To obtain these results which enable
minimum DOWNTIME of equipment, it
is suggested that the recommendations
contained in our literature are strictly
observed. for example.

O F202 concretes and mortars
based on FONDU

These recommendations are designed

to ensure that the minimum compressive
strength 24 hours after placing will

be at least 5800 psi for all practical
conditions of curing.

/



REPARATION DE CHAUSSEE
ROAD REPAIR

LUDLICO VY UILAD

SOCIETY

Motorways Department
BANGKOK - TAILAND
APPLICATION

Road repairs.

YEAR: 1990

CHALLENGE

Traffic in Bangkok is extremely heavy,
and it was necessary to carry out repairs
to damaged sections of the road at night.

LF.I'S SOLUTION

The old concrete was cut back to a depth
of 7 cm and then an ordinary Fondu
concrete was used to resurface the slabs
(area7mx4m).

RESULT AND PERFORNMANCE

Traffic was halted only at night. Further
work is envisaged in 1991 involving a
considerable tonnage of cement.

SPECIFIER :
Motorways Department

CONTRACTOR
FAST Company

LAFARGE
FONDU
INTERNATIONAL

01/91



DALLE D' AUTOROUTE
MOTORWAY SLAB

PUBLICS WORKS

COMPANY
FAST - BANGKOK

APPLICATION
Motorway slab repairs

YEAR : 1989-1990

CHALLENGE

The traffic in Bankok is extremely heavy.
The motorways Department was loo-
king for a solution which would minimi-
se the interruption of traffic flow.

L.F.I.'S SOLUTION

The slabsare 7Tmx 4mx 0,25 deep.

An ordinary CFL concrete is used allo-
wing work to be completed during the
night and the road reopened to traffic
the following morning.

RESULT AND PERFORMANCE

None of the competitive solutions based
on Portland Cement had been
satisfactory. In spite of a cost 5 times
higher than the traditionnal method, it is
still economical in terms of minimising
traffic hold ups.

LAFARGE
FONDU
INTERNATIONAL
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“PISTE D 'AFROPORT
RUNWAY REPAIRS

CIVIL CINOGIUNGLRIING

=
COMPANY

SUTTGART TOWN - GERMANY

APPLICATION
Runway repairs

YEAR : 1988

CHALLENGE

It was necessary to carry out repairs to
damaged sections of the concrete in the
shortest time possible. The main
constraints for this application are
mechanical loading on the concrete slabs
and corrosion due to fuel spillage.

COMPETITORS SOLUTIONS
Portland concrete.

L.F.I'S SOLUTION

30 concrete slabs 7,5 x 1,2 x 0,35 m were
cast using ordinary Fondu concrete. In
total 30 tonnes of Ciment Fondu Lafarge
were used.

RESULT AND PERFORMANCE

12 hours after casting the 5.0 MPa tensile
strength required was achieved. In all
180 slabs will need replacing.

SPECIFIER : Airport Design Office

CONTRACTOR
Stuttgart Airport

LAFARGE
FONDU
INTERNATIONAL

01/91
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TABLIER DE PONT &
BRIDGE DECK

COMPANY
ALPES MARITIME DDE - FRANCE

APPLICATION
Enlarging a bridge deck

YEAR : 1989

CHALLENGE

The Nocé bridge had to be widened
from 4.5 to 8.0 m. But the road was the
only access between two neighbouring
communities. Frequently used, and so
could only be closed for the minimum of
time.Portland concrete even when acce-
lerated could not give the required early
strengths.

L.F.I'S SOLUTION

Cast an ordinary Fondu concrete slab
totalling 90 m°.

RESULT AND PERFORMANCE

12 and half hours after closing the road, it
was reopened to traffic again. The extra
3 % on the total cost was more than com-
pensated by the economies achieved by
keeping the closure to minimum.

SPECIFIER :
C.E.T. Méditérranéen - Aix-en-
Provence ; Civil Engineering Division
CONTRACTOR

G.T.M. - NICE

LAFARGE
FONDU
INTERNATIONAL

01/91
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FONDATIONS
FOUNDATIONS el ES

COMPANY
Kominco - CANADA

APPLICATION

Foundations in Permafrost
YEAR : 1988
CHALLENGE

To establish a working foundation for mining
support buildings which would set and harden
in the very low temperatures encountered in
Alaska. Maximum temperature - 1° C strength
42 MPa.

COMPETITORS SOLUTION

- blended Portland cements
- ASTM Type Il cements

L.F.I'S SOLUTION

The contractor drilled 150 mm diameter, 6 m
deep piles.

Reinforcing steel set into the pile holes and
grouted in with a neat Ciment Fondu Lafarge
slurry

RESULT AND PERFORMANCE

The CFL slurry was mixed for 6 minutes with
water at 20 °C to ensure good workability. The
final temperature generated after the set was
about 60 °C in 8-10 hours, avoiding the necessi-
ty of expensive heating equipement. To date
construction is still in progress with no evidence
of problems in the concrete.

SPECIFIER :
Ralph M. Parsons PASADENA CALIFORNIA

CONTRACTOR : Entreprise Roucal

Osbort Cor 'r" C-‘;-:' 1! Osborn Construction-SEATTLE
Qﬁé"é'ff(f“dzmw B £ 22 O Queen Construction-TEXAS

SOLUTIONLE L+ 50

c.o-o-ct-'o"

g proonaet =

INTERNATIONAL

01/91
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The particular properties of Ciment Fondu
_Lafarge, and its wide range of applications make
it particularly suitable for the maintenance and

repair.of concrete roads and_motorways. ..

It is also a first class cement for the repair of
concrete runways, where maintenance problems
are closely related to those of roads and motor-
ways. . o

Furthermore, the use of Ciment ‘Fondu La-
farge offers considerable strategic benefits, with
damaged military emplacements returned to
service in the minimum time.

PROPERTIES OF CONCRETES AND MORTARS

BASED ON CIMENT FONDU LAFARGE .

® Ultra rapid hardening in all weathers, even the
cold, enabling a rapid return to service of repaired
areas. -

® High mechanical resistance necessary for the
severe constraints of traffic and weather (com-
oression, wear, shock...).

g Compatibility with existing base materials
Jiving excellent adherence to hardened Portland
-oncrete together with similar expansion charac-
eristics.

i Resi.s:tance to corrosion from the de-icing
alts widely used during freezing conditions.

) Resistance to sulphates.

) Ease and rapidity of p/ab/ng. 1

Concretes and mortars based on Ciment
‘ondu Lafarge also provide an economic solu-
lon to the problems of repair and .maintenance.

The particular properties of Fondu ‘concretes
nd mortars are therefore well adapted ta the
xigencies of maintenance work where prolon-
ed closure to road and aerial traffic is prohibited.

. ~.concréete...).”

3

APPLICATIONS'

‘, g Ciment Fondu Lafarge has provideb' a valuable cond

bution to both maintenance and construction of roac
motorways and runways throughout the world.

Of these applications, the following are exampl
where the benefits of Ciment Fondu- Lafarge ha
been fully exploited.

m REPAIR OF PAVING
on the autoroute du Nord (France).

Following subsidence of the underlying groun
8 sections of the carriage-way representing a to
area of 200 m2, were replaced using Fondu concret
Concrete mix design per m? :

Ciment Fondu Lafarge ~ 400 kg
Sand (6 mm-Q) 680 kg
Shingle (25-5 mm) 640 kg
Ballast (40-20 mm) 640 kg

Total Water/Cement ratio 0.30

The concrete was delivered from a central ready

vplant and transported to the .works in. mixer tru
It was decided to employ an additive to retard tt
setting time by 2 hours to take into account the prer

--. . quisites of the work (duration of the mix_ in the reac

mix truck from the

plant to the site, placing of tt

The construction work was carried out during tt

~ night so ‘that traffic delay was kept to a minimur
Compression tests on concrete cylinders taken on si
gave 24 hour strengths ranging from-47 to 51 N/mm

Four bays per night were cast alternately with bu
joints between the concrete bays. Placing was carrie
out using poker vibrators.

m BEARER PADS
for the Viaduc d’Arenc on the Littoral Aix-Marseil!
motorway (France).

Bearer pads assure a bond support between th
columns and the bridge deck. c

The minimum compressive strength required for th
pads was 15.0 N/mm?2 and because of delays an
requirements of early strength development, the beare
pads were cast with a Fondu mortar.

The mortar consisted of 6 mm-0.4 mm sand, an
Ciment Fondu Lafarge at 600 kg/m3 (total water
cement ratio 0.40). The placing of the supports wa
completed in 6 hours.




m ROAD EXPANSION JOINTS

i "on the Pont de Neuilly (France).

U All work on busy roads poses problems of reduc-
tion, partial interruption, or complete stoppage of
traffic, with its associated inconvenience.

This repair job was effected at night with the
minimum delay. e

A total of 28 m3 of Fondu concrete were placed
using conventional techniques : :

— removal of the old joint.... .. .. .. . :

— cutting back of the old base concrete to a

width of -400-mm-on-each side-of-the-joint---The - -
surface being coated with a synthetic bonding :

agent based on “epoxy resin.TTTT T T
= placing of the new joint. - - - :

= comp_acting__—-the -‘Fondufcop‘t‘:retg—»with— poker — "_

vibrators.
= curing the concrete with water for the remain-

Sefmtmemight. ... ... A .

= The mix design per cubic metre was: - - ——"-

% ; , Ciment Fondu Lafarge 400 kg

) ; Sand (Seine) * . 620 kg

- Shingle (25-5 mm) - .1 130 kg
==z =o--o-Total water/cement ratio 0.38 :

The concrete was prepared at a central batching

plant, with a retarder added to the mix to allow for

the particular constraints of the work, notably trans-

port hold-ups between the plant and the site.
Similar installations have been completed on the

following bridges :

— Pont Joffre Route Nationale 20 near Orleans
(1971, France).

— Bridge on motorway A6 - underpass exit
at Longjumeau (1971, France).

= Pont Saint Christophe at Lorient (1972
France).
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'REPAIR OF A MOTORWAY .

4 ' in the United States of America.

The following photographs illustrate the seque
lof operations carried out during repair of a s
highway (US 80 Monroe) in Louisiana, U.S
during May 1973.

1. The Portland concrete road has deteriora
badly, with a number of cracks in evidence.

A repair in Fondu concrete became necessary
minimise traffic delays over the broken section
road.

2. The defective section is cut back with a.spel
saw to a depth of 25 mm.

3. View after cutting.
4. The oldréoncrete is removed with a pneums
hammer down to the level of the reinforcement
approximately 70 mm.

5. The old concrete has been removed and
reinforcement exposed.

6.. The reinforcement is sand. blasted to remove ¢
traces of rust etc. B AT

7. Prior to placing of the Fondu concrete, the b:
concrete is presoaked and any excess water remov

8. A creamy grout of neat Ciment-Fondu Lafa
and water is applied to the damp base concrete
9. After application of the grout is completed, if
allowed to dry a little (until the surface she
disappears), before the concrete is placed.

10. The mix of Ciment Fondu Lafarge and aggt
gates is prepared. As a preliminary the aggregat
are selected (correct grading, no particles less th
0.20 mm and no soluble or releaseable alkalis o]
sent), and the weights and volumes are measur
to ensure a minimum cement content of 400 kg/n
The amount of gauging water, previously detern
ned in order to keep within the water/cement ra
requirements (i.e. equal to or less than the maximt
total water/cement ratio 0.40) is added to the mix
The whole is then mixed.

11. The Fondu concrete is placed and carefu
compacted. The good workability of the concre
should be noted. The mix design per cubic met
was:

Ciment Fondu Lafarge 425 kg

Sand 670 kg
Shingle 800 kg
Water 145 litres

Total water/cement ratio 0.34

12. After light trowelling a brushed finish is give
to the surface using a large broom.

13. Curing is carried out by covering with “burlag
which is continuously wetted.

14. A view of the finished repair. The traffic w:
able to run normally 6 hours after placing tt
concrete. Work began at 8.30 in the evening ar
by 5.30 the following morning the road was reope
ned to traffic. Throughout the United States, approx
mately 1000 tonnes of Ciment Fondu Lafarge wei
employed in this manner during 1975.
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18 months later and the Fondu concrete
is behaving perfectly, successfully
resisting wear from the heavy traffic
using the road.

Quarry access road from the Haubourdin cement
plant (France) - Construction of the road surface
in Fondu concrete allowed the passage of
60 tonne lorries only 24 hours after completion
of the work.

yRve
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®m RAPID CONCRETE RUNWAY REPAIRS
Orly Airport (France).

Ciment Fondu Lafarge has allowed the repair of
sections of runway, during the 9 hours between
the last flight at night and landing of the first fully
laden aircraft the following morning, without inter-
fering with aerial traffic.

Assembly of the work force.
Beraking out of the slab, removal of
the formwork.

Placing the concrete, by vibration.
Placing is finished and the surface
screeded level.

All concreting work now completed.
The work force leave the site.

Only a Fondu concrete was able to comply with
the requirements of aerial traffic and permit the sort
of speed which is indispensable to repair works.
The following timetable gives a brief idea of its
suitability.

It should be mentioned that much of this work
was carried out in winter, with temperatures fre-
quently below 0° C.

Stuttgart airport (West Germany)

A concrete based on Ciment Fondu Lafarge facili- A total of only 8 hours was available eacl
tated the replacement of concrete runway slabs night for complete removal of the damage:
without any interruption to normal aerial traffic. slabs, and placing and hardening of the fresl

concrete. For this reason, the number of slab
replaced each night had to be limited, t
allow sufficient time for the fresh concrete t
attain the necessary strength to support ar
aircraft by the following morning.

The concrete achieved a flexu
ral strength of 4 N/mm?2 a
5 hours, and 6 N/mm2 a
6 hours.

The work was effected or
consecutive nights from No
vember 15 th to Decembe
11 th, 1975, and employec
625 m3 of concrete, covering
2300 m?2 of runway.

The damaged slabs
were lifted out by

" means of anchorage
bolts fixed into the
old concrete.

The Fondu concrete was then
installed and compacted, using a -
modern road paving machine.

Once a slab was completed, the
equipemnt was immediately removed
for the installation of the next area.

5
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S/'m/"/ar work has been carried odt ét a ht)mber of
airports throughout the world. 3

In the U.K., large repair works have been under-
taken on runways at Glasgow, Luton, Guernsey...
The airports serving London (Heathrow and Gat-
wick) have relied upon Ciment Fondu Lafarge during
raising of runway light supports.
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M FOG DISPERSAL SYSTEM
Charles de Gaulle airport - Roissy, France.

Ciment Fondu Lafarge because of its mineralo-
gical composition, and notably its alumina content,
s well adapted to the construction of concretes
vhich must resist high temperatures.

The fog dispersal system comprises of a number
of units situated along the length of runway No. 1.,
ind during operation, the ground temperature can
each 400° C.

Around each unit a base of approximately 50 m?2
ind 200 mm deep has been cast using Ciment
‘ondu Lafarge and porphyry. This concrete fully
esists the temperatures of the hot gases.

e use of Ci(nen! Fondu Lafarge is subjected to certain simple rules. All
ese useful instructions can be found in our technical data sheets:

C1 - “Ciment Fondy Lalarge - Non Refractory Applications™,
CA1 - “Concretes and Mortars based on Ciment Fondu Lafarge -
General Information & Instructions for Use”.
CA2 - “Cancretes and Mortars based on Ciment Fondu Lafarge -
{ Specific Applications™”,
R1 - “Ciment Fondu Lafarge - Refractory Applications®’
RAT - “Refractory and Insulating Concretes and Mortars - General
Recommendations ", ;
RA2 - “Refractory and Insulating Concretes and Mortars based on
‘secondary’ aggregates - General Recommendations.
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In South Africa, Ciment Fondu™ Lafarge provided
the solution for the rapid installation of service
channels beneath the runway at Durban airport.

At Frankfurt airport (West Germany) ftaxi-ways
and areas of minor runways were repaired in the
minimum time using Fondu concrete. (

Additionally, a fire fighting practice area, 43 m in
diameter, was similarly constructed.
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LAFARGE FONDU
INTERNATIONAL

157, avenue Charles de Gaulle
92521 NEUILLY-SUR-SEINE
Tél. 747 51-00
Télex LAFARFI 620742 F - LAFAREX 630544 F

e T

Any advice, recommendation or information given by the LAFARGE FONDU INTER-
NATIONAL is belisved to be accurate, but no liability or responsibility of any kind
(including liability for negligance) is accepted in this respect by the Company, its
servants or agents, save in relation to any liability for death or personal injury fo
which LFl is held to be responsible.
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