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TasLe 8. Data for series B concretes

l\’IViV:\":Lu.‘mliiivﬁ. per Unit weight of concrete Cempressive
yvard of concrete Aggregate A strength
Past i S ggregate Type of moisture Cure? j('i‘_i .
: : no. cement when . 1ais 1(1“11:’
Cement Water! batched 1 day ‘,!ff :]l;'li)ml ?ﬁf;l |l(:::(‘l‘illll§.f 28 day

I i % by wi. pef pef pef days psi psi

I 677 463 0.1 108.8 104, 4 93,6  Steam 2 3980 4970
872 355 0 90, 4 87.2 e11 Steam . 2 3230 4200

637 362 . 97.6 93.2 88.1 | Steam . 2 3390 4240

I snsmssnsasmnnss 483 407 2.7 92.0 89.2 82,5 Moist 7 2390 3300
402 502 0 97.2 92.0 84, 4 Moist . 7 1890 2910

304 277 0 146, 0 142, 9 139.6 Moist . 7 2070 3040

11 603 390 1.0 99.6 97.3 91,5 Steam 7 5220 5650
098.1 \Ilﬂl‘si : 7 5620

v 684 511 1.5 102, 9 97.2 3 1 5 7620
G598 423 2.6 102, 0 98.9 7 1 4680 5560

490 280 [} 151, 0 148, 3 4.3 1 4940 6540

S 542 333 0 116, 9 113.7 108, 8 1 3380 5240
552 367 0 124.0 29,9 116, 5 1 4200 5750

475 402 ) 1126 106, 7 101, 4 1 3430 4960

L' P —— 604 405 1.1 99,1 84,1 88,2 1 4600 6070
632 544 1.2 91.1 95, 4 76.1 1 5430 6720

626 693 28,5 96,1 496, 5 75.8 1 6640 6120

! Includes moisture in aggregate when batched.

“ Steam-cured concretes made from type I cement were steam-cured 36 hours, those made from type I were steam-cured 12 hours.



TaBLE 9. Effect of type of cement on creep and shrinkage of steam-cured concretes
4 . ‘ ‘ EE — —
} Measured values at 1 year
|
Stress-
- Type of Cement 28-day
Test Aggregate ot Slump e, | St[':iIt]i{‘{)Yh strength Creep
“ Shrinkage | plus Creep
| shrinkage |
|
| |
\ \ ‘ \
in. b/ yds?t % ‘ bpsi % % | %
[ 1.5 677 50 |90 0.052 | 0,143 ‘ 0. 096
Series A .. 3.0 609 52 | 5310 L 706 .245 . 169
L misiassatossssanmmsie 2.0 572 61 4200 . 049 . 161 112
Series A .. 2.0 586 49 5640 . 059 . 167 108
| B 2.3 630 56 4240 . 054 . 169 115
Series A .. 2,5 611 52 4780 .18¢ .119

1 Creep adjusted to a stress-strength ratio of 0.5.

TasrLe 10. Comparison of creep test data from

!
Com-
T of Stress | pressive
Test Aggregate cg]ﬁim Cure strength | strength
ratio when
‘ loaded
|
% psi
.| Moist ... 50 | 2390
.| Steam ... 56 3590
Series A . .l Steam .... 52 3820
... Moist . 63 1890
Series A . . Steam ... 53 3770
T Moist .oovivivininns 58 2070
Series A . | Steam .... 53 3780
Series A . .| Steam .... 56 3550

1 Creep adjusted to a stress-strength ratio of 0,5,
P g

Slump of
concrete

8B s PR,
S w oW ok oW w o T

‘ . 065

Measured values at 1 year

Creep
Shrinkage plus Creep
shrinkage

% % %
0,058 0.161 | 0.103
. 054 . 169 L 115
. 065 184 L 119
055 . 178 .123
. 066 .218 . 162
L0561 176 <325
| .051 .151 .100
‘ 019 .150 101

Adjusted
creep? at
1 year

%
0. 096
.163
.092
111
.103
114

mois-cured and steam-cured concretes made with same aggregates

Adjusted
creep! at
1 year

%

0.103
.103

.14

‘ .097
| 143
.108
|- 095
‘ . 090

TasLe L1 Effect of tyvpe cure on cveep, shrinkage and strength of a lightweight concrete made with aggregate 27

Curing method Compressive strength

1 year measured values

Adjusted
Creep i crfep‘_ at
Steam Moist storage 1 day 3 day 7 day 28 day 1 year Shrinkage plus Creep year
| Shrinkage
|
| psi bsi bsi bsi bsi % % % %
12 HIS evveeeeeer NOOE v, 1,690 5,030 5,220 5, 670 5,270 0. 063 0,162 0,099 0,130
12 Hrs ... 7 Days ... 4,700 5,220 5, 630 5,700 . 068 L 165 . 097 L 128
None 7 Days 4, 240 5,030 5,620 5,810 . 072 L 176 . 104 . 130
' Creep adjusted to a stress-strength ratio of 0,5,
TasLe 12 Effect of minus 200anesh aggregate on cveep and shrinkage
7 7 7
| 1 S e
i Amount 1 year measured values k y“‘:,l,ll':l((i‘{:'bted
: of —200 Stress-
Test Aggregate ('vm_vm_ ““““‘.““‘ strength
content ) :nr f‘llylt‘t . ratio Creep Creep
| ;”:5’“_‘.":' "l Shrinkage Creep plus Creep plus
i 1y weigh Shrinkage Shrinkage
|
1h/yd? % % % % % % %
Series A 647 11 45 0, 084 0,135 0.219 0,149 0,233
LV' 8 seitasennimssomane 684 2 37 L0711 L1114 . 186 L1564 .225
Series A ... 611 3 52 . 065 L119 . 184 L1114 .179
v . 658 11 43 . 066 . 100 . 186 A7 . 183
Series A ... 454 2 53 .051 . 100 .151 , 095 . 146
v 490 8 41 043 . 061 106 L 077 .120

1 Creep adjusted to a stress-strength ratio of 0,5,
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TasLe 13. Effect of partial replacement of Iightweight with normal- wezghf aggregate

Aggregate used ‘ | Measured values at 1 year ‘ 1 year adjusted

| | values!
|
7 | Stress- | 28-day 28-day 28-day  Ovendry | ‘ 1
Test | strength = _ secant unit unit . |
. ) ratio strength modulus | weight weight ‘ Shrinlk- | CI:-:];p C‘rﬁ‘ép
Fine Coarse age sheinle Creep Creep Shitnle:
i | age age
S = = = I S i i !
% ‘ psi Q0% psi | pef | pof % % % | % ‘ %
Vi 54 | 5240 2.94 114, | 109, 0. 056 0.212 0. 156 0, 145 0.201
VI 48 5750 3.26 121, 116, . 051 . 173 .122 .127 .178
VI 58 4960 2,44 107. 102, 063 .240 177 .153 . 216
Series A : 48 6640 2,42 | 101, 95, . 061 .11 | 130 137 .198
Serles A spmiani 38 6430 1.71 | 90, 78. .073 . 198 | 126 167 . 240

|
| \
! Creep adjusted to a stress-strength ratio of 0.5.

TasLe 14,  Effect of varying the wmoisture content of aggregates at the time of mixing on creep and shrinkage

Aggregate mois- i .
e ot Unit weight | Measured values at a year | AGMgted values
. Sy erlbt) Stress. | g jay
Test Aggregate | su;z:::igoth strength | i . oo
| | age | age
VI o] dseninnnenen] 20 | b2 | PR | | W | B | &6 | oo ‘ 0’300 | 0/az7 ‘ 047 | 0520
SaA | 1B B0 T | s % 5 | om0 ‘ orr | e | m | e | aw
S 7 ot B S B » | % [ 3 | Bi0 073 | s | i | g6 e
1 As received, 2 Creep adjusted to a stress-strength ratio of 0.5, .
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