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((1)) Application of Neutron Imaging to study fresh mortar settilement

3] Influence of w/c on fresh mortar settlement

()] Impact of water-reducer admixture on settlement (Slump)

(@) Impact of conditioning on settlement (drying vs. sealed)

()] Influence from rebar on settlement
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Mixture Cement/Water/Sand Water Reducer Slump Initial/final

(% mass of cement) (mm) set time (h)

0.50 1:0.50:2 - 31 4.1/5.7

0.42 1:0.42:2 - 15 2.9/4.3
0.42-WR1 1:0.42:2 0.50 27
0.42-WR2 1:0.42:2 0.70 41

0.36 1:0.36:2 - 0 1.8/3
0.36_WR1 1:0.36:2 0.60 19

A vacuum mixer was used to prepare the mixtures.
A Teflon mold with dimensions of 60x50x20 mm was used to cast
the samples.



i I ﬁ‘ ..
u n Itl n n I n g Oregon State University
E

gy College of Engineering
Samples were tested inside the

environmental chamber at 50%
RH, 25 OC. Evaporation rate of 0.92 kg/m?2/h

2 replicates in a drying condition
1 sample in a sealed condition
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«2)) Mass change profiles

_ —Ln{1:/1o ) _ m (g) = 0(Ayixe1Xs)pw Mass Loss
Mass lossx10 (g)
0 2 4 6 8
0 L — L 0.0
10 4 w/c=0.50, Drying -_0,4
—-0-5h I
0 08 g
0 -_1.2,55:_
40 - 1.6 -
N ____ 50 2.0

T T T T T T T
0.000 0.004 0.009 0.013 0.018
Mass lossx10® (Ib)




(3) m (g) =D m .n WP

Mass loss ()

Oregon State University

y College of Engineering

0 50 100 150 200 250 300 350

7 1 1 1 1 1 1 0015
1 A Drying -NR I

6 - . . . - 0.013
| A Drying - Gravimetric |

5 4 y_ - 0.011
A L

4 A L 0.009

3 A L 0.007
A L

2 1 A - 0.004
a2 I

14 A L 0.002

e

0 — , , , , , 0.000

0 50 100 150 200 250 300 350

Time (min)

Mass loss (Ib.)



((3)) Cumulative mass change gA() =Zm n

(@] settlement

settlement

10 min

Mass loss (g)

Settlement (mm)

g5y College of Engineering

Oregon State University

Time (min)

50 100 150 200 250 300 350
1 L 1 L 1 L 1 1 L 1 0015
A Drying - NR I
: : . L 0.013
A Drying - Gravimetric |
L 0.011
A L
A L 0.009
A L
AA L 0.007
A I
a8 - 0.004
A n
A L 0.002
08 |
— — 0.000
50 100 150 200 250 300 350
Time (min)
0 50 100 150 200 250 300 350
1 1 1 1 1 1 1 1 1 1 1 0.00
-0.5 - A Drying | 502
B
1.0 45 L -0.04
1 A
154 A, - -0.06
- A -
-2.0 A L | 0.08
| A A A A
-2.5 L -0.10
— T T T T 1 LI -0.12
0 50 100 150 200 250 300 350

Mass loss (Ib.)

Settlement (in.)



Results — Mass loss profiles (varying w/c)

Drying

Mass lossx107° (g)
4 6

0 2
0 0.0
10 $os 0.4
'E 20 0.8 O
£ w/c=0.50, Drying ﬁ
N —0— 10 min =
= 30 : 1.2 ~
% —0— 30 min 5
o A —A—60 min r ~
40 457 —7—90min L1
3 ~O—120min |
—<}—180 min
50 —p>—300 min 2.0
T T T T
0.000 0.004 0.009 0.013 0.018

Mass lossx107® (Ib)

Depth (mm)

Mass lossx10° (g)
4 6

0 2
| P RE—— L 0.0
FZ.
LA
10 [ 0.4
K-
20 5% L 0.8
v A
= w/c=0.42, Drying |
£ .
g —0—10 min
30 :’— —0—30 min 1.2
40 —7—90 min L 1.6
——120 min
—<}—180 min
50 —>—270min 2.0
T T T T
0.000 0.004 0.009 0.013 0.018

Mass lossx10® (Ib)

aNE

Oregon State University
Bl

Mass lossx107° (g)
4 6

College of Engineering

0 2
0 ' ' 0.0
10 -0.4
'E 20 L08 O
£ w/c=0.36, Drying | ﬁ
= —0—10 min =
= 30 : 1.2 ~
% —0— 30 min 5
[a) —A—60 min B ~
40 —7—90 min L 1.6
—{— 120 min |
—<}—180 min
50 —p>—300 min 2.0
T T T T
0.000 0.004 0.009 0.013 0.018

Mass lossx107® (Ib)

w/c=0.36




Results — Mass loss profiles (varying w/c)
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Impact of w/c
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Impact of Water Reducer - Sealed
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- Cement
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Terzaghi’s one-dimensional small

strain consolidation theory

ad d%p k___,Coefficient of
= Yomm permeability
w v

Coefficient of

Pore pressure consolidation

Kwak et al., 2010
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v Settlement Increased by 120% by increasing w/c from
0.42 to 0.50. This happens because of higher
permeability of matrix in mixture with w/c of 0.50.

v'Sealed samples showed about a 40% decrease in
settlement compared to the samples were tested in
drying condition. This improvement can be attributed to
reabsorption of bleeding water to the pores and the
subsequent reduction in the pore pressure and tensile
stresses.

Neuwald et al., 2003
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v Adding WR (to increase the workability) has no
significant impact on mortar settlement.

v Free water accumulates around the rebar when the
mortar is in a fresh state. This water seems to move to
the pores over the time.

v Neutron Radiography can be used to measure the fresh
concrete settlement with high spatial and temporal
resolution and can quantify the volume of water change
over time.
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