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U‘)M}&Mr&:‘

ot bl lacnd N Jgar

(KQ) lw ol (39 (K@) awlo (Kg) o0 (K@) plogws (W/C) o 4 0T
0 1164.84 850.62 300 0.4
0 1147.80 851.85 300 0.45
0 1130.76 853.08 300 0.5
0.3 1062.59 858.00 300 0.4
0.3 1045.55 859.23 300 0.45
0.3 1028.51 860.46 300 0.5
0.6 1062.59 858.00 300 0.4
0.6 1045.55 859.23 300 0.45
0.6 1028.51 860.46 300 0.5
0.9 1062.59 858.00 300 0.4
0.9 1045.55 859.23 300 0.45
0.9 1028.51 860.46 300 0.5
1.2 1062.59 858.00 300 0.4
1.2 1045.55 859.23 300 0.45
1.2 1028.51 860.46 300 0.5
0 1085.31 856.36 350 0.4
0 1065.43 857.80 350 0.45
0 1045.55 859.23 350 0.5
0.35 983.06 863.74 350 0.4
0.35 963.18 865.18 350 0.45
0.35 943.30 866.61 350 0.5
0.7 983.06 863.74 350 0.4
0.7 963.18 865.18 350 0.45
0.7 943.30 866.61 350 0.5
1.05 983.06 863.74 350 0.4
1.05 963.18 865.18 350 0.45
1.05 943.30 866.61 350 0.5
1.4 983.06 863.74 350 0.4
1.4 963.18 865.18 350 0.45
1.4 943.30 866.61 350 0.5
0 1005.78 862.10 400 0.4
0 983.06 863.74 400 0.45
0 960.34 865.38 400 0.5
0.4 903.54 869.48 400 0.4
0.4 880.81 871.12 400 0.45
0.4 858.09 872.76 400 0.5
0.8 903.54 869.48 400 0.4
0.8 880.81 871.12 400 0.45
0.8 858.09 872.76 400 0.5
1.2 903.54 869.48 400 0.4
1.2 880.81 871.12 400 0.45
1.2 858.09 872.76 400 0.5
1.6 903.54 869.48 400 0.4
1.6 880.81 871.12 400 0.45
1.6 858.09 872.76 400 0.5

Table 1. Concrete mixing ratios
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Fig. 2. Placing the samples in the freezing and
thawing cycle device

B malo 3T plil g Y1

o 3 A 5wl S o)l ¢l
534S A eslil (a3t (6w 53 51 Jlasl Ll plSowiad
S g 0303 o aals|
o oglio (e alo3T-Y-F-1

VoxV0x80 _Jstls sl 4 LIB 1 bad ged 4 (51 5
(e Bl V0 gLyl 5 2,8 o Sl 80 J5b) e il
D313, L B b, b oS (6146 S 4 ol ol eslinad

\YA

EEE JGCXM 03,5 e 3 5l sp0e 53 il 3550 080
Sl sy Bl e 0351 eal 3l e ola L
5 K glass, 55 5> 4 AASHTO-AGC-ARTBA «iaS
S s [16] 1S o o5 | Kt mha S 0l o S
S cele Yo U s aro s 13U syluibul e oS
g oy (Jo dago 9 el L o
Ll 63,5 ot sl SA (Sl |y s (5 &5 A4S o e 5
o byl e a8 Al wal Sis mhe Sho0n rK?-’* BE
s 31 ool Sas Il ol b A3 o131 S5 pan
Lt s wed bl 55 6,8 5 bl Oy Dl clame

At o O
Ologwr §58 5l i gas alald )3 (e Olacms Golod (0l 53
S Bae Sl Ol a8l 0 (OLd s Olape) ¥ s S

A2l Bl e S 3 s $-2000 ¢ 5

Oad O 5 035 45 dlasl Jol oYY

2 035 5 0t Dl slais o U i
olSies 53 1y Laas sad o 5 il slag o (S
3 Shas L (03051 <80 cxle) Jlesl cul o pasie
5Ll A 6l 1,5 ASTM C666 bkl L 3lae
0353 5 0L Ol s 4 = s 5l ASTM C666
il onls slgly gy 95 %
Sl 53 Laas sad QST 5 0355w Aul b 53 8 -l
35 g gl
Sogme ol 3 0Bl Al b 5 a3 0335 Al b -
S

Olge an Logas g Cul By o Sdslie Al 5,
OBl 53 St bl aS s pd e sl S )
ASTM 3,16lnl 55 18 45 (55 5b 4 3l Cions llas
35 ey A s gm0 1y Al s, ASTM C494 €233
17, 18] as sslinal Loss a3 Geiod o

Jold has 93 a slm 00d 0T 5 0335 laey s
w3 A a3l S Sl s £ ) e sad slos 0351 ol

=yt eu.a\de:.}Lu a3 =VA 3l besjylgjslfigjlw


http://dx.doi.org/10.22034.24.3.133
https://mcej.modares.ac.ir/article-16-71529-en.html

[ Downloaded from mcej.modares.ac.ir on 2025-07-19 ]

[ DOI: 10.22034.24.3.133 ]

R S s e b eSS g Y pene a2 S
Mw}mwtsg}@u&xbwﬂ
00 bl n anm 5 OF 3 S 5 oS (631 e L3 0%
25 = e o3l psld Bl 53 S35 5 g pde
Vb slws Koo (53,52 5l (6,8 53 25050 (ol
Slaosla ;3 oman 1AS 3 Coeglie (ol Ceal S
o 3y a5l d s e il e 2
Al

23 S Slaas gad (S5 S Cmaslie il
NGIUOH PSS WP 1 Cf: ASTM C496 > st

Coge ol a Lras pad (lS Caslie ) 2 8L
Sosldns 5 Smoon oS 5l ot Ml 48 555 0 L
Sy Sosl et 5 s i SR e s 3558
Das Ol 5 0535w e glaas o pKn 2l o ad gl
S K ot Ko olKiis Slmds o (5 sb (Llas 51
L il o Gl 53l 5L e 5 8L (B OT 5 g o5 3,8 0
S 5 Lt i 53 00 o 53 gy SenS
Al 3 g5 4 4 gl

2L s e (oL a5 5 (S sk 6l
§ Culbis 4 (5 s glaly 3l SL by las
B dsb bl Jsb s e e V0 S e s e e
VO VS PR PR P P O EVNSCOUON T N P00
Do e 5 558 e Jlasl 4ol 5 JKLLKe v/8 1oy
Tp ataly ol 53 48 350 o arnlen ¥ dlaly Gillee 22
rhie des oslsla s L e 22 R
el o et o

2P (Y)

Trxaxa

e Sl L ad 5 =501 S8 (0) IS s

o s K8l slae Lol sl esls OLES L22S Caglae

03,05 b Jlie 53 aSle 53 bl il gaul 515 55 0d f315

Selesl el ol e 55 (V) K2 53 5 500 dal g s slis
el 0 0l Poled 2SS e glae

S 3l B lany 5 (sl Joo 3l ) o s nSe
44.;”“?_..\.34_/:(:\)3 J}—J:v_ﬁ LS)JYJ—“'QJMJJ]; BEERE Y
S bl (1) IS s s sl Laas sa ol 505l o
el 0 1 T Il (S 5 w5 e slayn

g Ceaglie end (Gl laaisad Ll ¥ IS

15,00

15.00 - 15.00 - 15.00-

Fig. 3. Placement of samples to determine shear
strength
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Fig. 7. The amount of changes in shear strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.4
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Fig. 8. The amount of changes in shear strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.45
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Fig. 9. The amount of changes in shear strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.5
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Fig. 10. The amount of changes in tensile strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.4
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Fig. 11. The amount of changes in tensile strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.45
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Fig. 12. The amount of changes in tensile strength compared to the change in the weight percentage of bubble-making materials in
three processing periods of 3, 7 and 28 days in the water-cement ratio of 0.5
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Fig. 13. The amount of changes in shear strength according to the change of water-cement ratio in the processing periods of 3, 7 and
28 days for bubble-making materials with zero weight percentage
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Fig. 14. The amount of changes in shear strength according to the change of water-cement ratio in the processing periods of 3, 7 and
28 days for bubble-making materials with 0.2 weight percentage
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Fig. 15. The amount of changes in shear strength according to the change of water-cement ratio in the processing periods of 3, 7 and
28 days for bubble-making materials with 0.4 weight percentage
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Fig. 16. The amount of changes in shear strength according to the change of processing time for the ratio of water to cement is
0.45
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Abstract:

Adding fresh concrete to old concrete is a common method for repairing or strengthening structures. In this
research, in order to evaluate the shear and tensile strength of the joint of old and new concrete under
successive cycles of freezing and thawing of new concrete with cement grades of 300, 350 and 400 kg/m3
and three water-to-cement ratios of 0.4, 0.45, 0.5 and bubble-making materials with amounts of 0.0, 0.1, 0.2,
0.3 and 0.4 of the weight of cement used. Then, 300 consecutive cycles of freezing and thawing were
performed on the samples after 3, 7 and 28 days of processing period. Freezing and thawing periods include
lowering the temperature of the samples from 4°C to -18°C and raising it from -18°C to 4°C, which is done
alternately and in a period of 4 hours for each thawing-freezing cycle. The samples were frozen for 3 hours
and placed in water for 1 hour for the thawing process. The results of this research show that the effect of
freezing and thawing cycles on the shear strength is more than the tensile strength of the bond and the
increase in the weight percentage of the bubble-making material has the greatest effect on the shear stress
during the 28-day processing period, and with the increase in the weight percentage of the bubble-making
material from zero to 0.4, the difference in the amount of shear stress in the conditions with and without the
freezing and thawing cycle decreases. The maximum decrease in the shear strength of the joint bond after the
application of the temperature cycle is zero in the amount of bubble-making material, so that for a 28-day
concrete sample, the shear strength decreases by 93% on average in the ratio of water to cement and different
grades of cement. According to the results of this research, with the increase in the weight percentage of
bubble-making materials from zero to 0.4, for concrete with 300, 350 and 400 kg/m® grade, the amount of
shear stress for different water-cement ratios and different processing periods decreases on average by 15%,
14% and 11%, respectively. But for laboratory conditions with freezing and thawing cycles, the amount of
shear stress increases significantly with the increase in the weight percentage of bubble-making materials, so
that for concrete with 300, 350 and 400 kg/m*® grade in the 28-day processing period and the ratio of water to
cement 0.45, with the increase in the weight percentage of bubble-making materials from zero to 0.4, the
amount of shear stress reaches from a very small value of 0.42, 0.45 and 0.47 to 2.59, 2.91 and 2.99 MPa.
With the increase of water-cement ratio in conditions without freezing and thawing cycle, the amount of
shear strength decreases, but in conditions with freezing and thawing cycles, the shear strength first increases
and then decreases, so that the highest value of shear strength occurs in the water-cement ratio of 0.45. Also,
the highest bond strength after applying freezing and thawing cycles in the samples, after 3 days of
processing in water to cement ratio of 0.4, grade of 400 kg/m3 and using 0.4% of cement weight used as
bubble material occurs.

Keywords: Shear Strength, Connection Point, New and Old Concrete, Freezing and Thawing Cycle.
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