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Table 7 Compressrve strength c!asses for normal-wexght and heavy-wenght concrete

Compressive Minimum characteristic Minimum chare;:j'eﬁstic
strength class cylinder strength cube strength
Feen foeuse
Nimm? N/mm? - )

C8/10 8 0 .

Cl2/15 12 15

C16/20 16 20 )
C20/25 20 25
C25/30 25 30
C30/37 30 37
C35/45 35 45

C40/50 40 50

C45/55 45 55
C50/60 50 60
C55/67 55 67
C60/75 60 75
C70/85 70 85
C80/95 80 95
C90/105 30 105

C100/115 100 . 115

NOTE In.special cases mtermed'lale strength levels between those in table 7 org may be used if this is permitted by the relevant
des«gn standard. .
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Fig. 5.24. The influence
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of moist curing on the strength of concrete with'a water|cement

Ypamm STV anTkh oy Vgpis SVYMemens

80 S
Ordinary Portland Cement 11000
——— Rapid Hardening Cerment
70 N - 10000
\
\
\
N \\ F 9000
£ 60 X
= N
= NN L 8000
] 4\ \ \\
A\ \
< 30 2
Jgj \\ \\Q\ \]\f/_& - 7000 o~
g AL NN 5
w _ .\ | -
_ v 40 W\ W 6000
A
U - 5000
a
E 30
O - 4000
50 - 3000
- 2000
10
1000
@) , O
03 O4a 05 06 07 08 - 09 1.0 11 12
‘ Water/Cement Ratio by Weight
Fig. 10.2. Relation between compressive strength and water|cement ratio for 100 mm

(4-in.) cubes of fully compacted concrete

cements tend ro have higher strengths.

for mixes of various proportions.*°-* Modern
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. b rEVES UT LUINSULIDA HIUN ON FORWED CONCRETE SURFACES " J 309.2R-3
Table 1—Summary of primary causes of surface effects
Defects Causes
Design of Construction Properties of
members Forms conditions fresh concrete Placement Consolidation
Name Description Fig. 1 3 4 5 I3
Vibrator 100
Highly Excessive free | s
congested Premature Insufficient fall, excessive freguency and
. reinforcement, setting fines, low work- | lift of concrete | amplitude
Stony zone with narrow section, reinforcement ability, early in forms, drop | inappropriate,
air voids; lack- intcmal_mmfer- Leaking at too close to stiffening, - chute omitted, | 100 short immer-
Honeycomb ing in fines. Due 1 | ence, reu'lfoxce- Jjoints, severe forms, lack of excessive or insufficient sion time, exces-
to ment splices, grout loss access for vibra« | mixing, too. length, too small | sive spacing
segregation restricted access tion, ° large aggregate | a tremie, segre- | between immer-
. for vibration, congestion due | for placing con- | gation due to sions, inade-
high monolithic to splices ditions horizontal quate penetration
lifts movement insufficient num-
ber of vibrators
Low FM o{ fine
.| aggregate, lean, Too large an
Small individual 0O WELting | Excessive with ¢ high FM, | Too slow, external
Air surface holes, irregular, Battered or Ehmcl eristics, | release agent, low workability, | caused by inade- | vibration
voids ranging up to 1 2 | interfering con- formwork too . | high tcmgem- excessivecement | quate pumping | inadequate,
. in. (25 mm) in struction flexible, use of mfc of cgn erete. | O pozzolan, rate, undersized | head of
diameter improper form * | particle degrada- | bucket vibrator
relzasf agent tion, excessive partially
g sand, high air immersed .
content
Fine aggregate or
coarse aggregate Leaking at .
textured areas joints, tic holes, | Usually caused & Improper Excessive
Form- lacking cement, 3 S caused by loose | by horizontal Excess water or | timing between | amplitude or
streaking usually associ- - hardware or concrete high slump placing and frequency for
ated with dark oversized tie movement vibrating form design
color on adjacent holes
surface
Low fine-aggre-
- gate content,
:?re a;l; glt" light gap-graded Excessive
e . aggregate dry or external
Aggregate similoy size and Too flexible, pgrous aggre- vibration: over-
shape to thatof .| 4 high-density ) bl
transparenc; - te, excessive vibration of
P Y gal
the coarse aggre- surface finish coarse aggre- lightweight
gate, mottled gate, excessive concrete
Appearance slump with light-
weight concrete .
Poor thermal Insufficientdelay | Low fine aggre-
Short cr?Cks'dth. Interference 1o | Nsutation, between top-out | gate, high water Insufficient
Subsidence varying in widt nerieren imegular shape | of columns and | content, too high id vibration and
cracking more often hori- | 5 aﬁcess, lack of restraining setde- | placement of slump, Poorly | 100 F2pi lack of
zontal althm acequate COVEr | rment, excessive | slab or beam, proportioned revibration
vertic absorbency low humidity mixes
- Non-uniform color
TS Variation in absorp-. of materials, incon-
Z:g:‘;‘;’:;;“sm tive capacity of sur- sistent grading, vari-
' i face, reaction with ation in proportions, :
Color face, Heavy form face, chemical incomplete mixing. S]egregauon 1\_flbrato‘rbloo_close g
o visible within a 6 | reinforcement reaction with release Calejum chloride slump 100 orm, vibration next
variaton few hours afier close 1o forms agents, leakage of can cause darker high 1o forms variable
removing the forms at joints and color. Too high a
formwark tie holes slump. Over-manip-
ulation
M Form leakage. “ .
Variation in Lean “over-sanded” . .
color or shade Excess water atbot- { ) tempera- | mixtures and harsh, | Too rapid for | CXCESSive vibration.
. . 1om of form forced L Excessive ampli-
Sand sweaking | due to separa- 7 up along form face | M7 Wetmix- | wet 21?:'3“ tude. Over-
tion of fine part- . Tures mixrures e
cles <P ggz::m'c deficient in fines manipulation
] - Slow place- X .
Layer lines Dakcolored | g |inema m‘gugigh Wet mixture with | ment, lack of }:,“j,:{:g:::;e
" . -4 t M o
(pore lines) concrete layers interference lemperature | 1endency to bleed :nq:::gronwe:r O | into previous layer
o, Drps
il or insufficient Failure 1o vibraie
variations along Insufficient backup equip- | o, 4ry eary srifi- | RS2V o lower lift
Cold joints boundaries of 9 | space to insert ment, 0 d5y. early delivery, lifts |y o 2R
: lifts, top layer of vibrator substrate ening, slump loss 100 thick nsufficient
vibration
concrete not ade- .concrete has
qualely bonded set
10 substrate
c . Poor fi Excessive amplitude,
Abruptto grad- SONSIUCUOR | 4, 4 equate form- oar form Excessive retarda- _ | non-uniform spacing
Form offsets ual stﬁfaocgj:reg- 10 {z’g; r:lcg:"gfe workegesign for rate .anchm':f‘: and | o of time of set- | Rate 100 high | of m!:!nemon hz:m-f
it inadeq i ement o
ularities formwork of placement bulkheads ting of concrete g:m ::W
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