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The Assessment of In-Situ Strength Linned Concrete of Qazvin
Irrigation Canal Using Twist-off Method

M. Naderi and F. Mohammadi

Abstract: Using channels cover to increase the strength of soil walls against permeability, decreasing out wash and
other water losses, are the main purposes for improving the water transmitting efficiency. Because the covers are
expensive, their application for channels must be taken under great accuracy. Lining by concrete is one of the most
common method in water transmission canals. This type of lining/cover has been investigated by many researchers.
This study aims to determine the in-situ strength of concrete cover for Qazvin irrigation water transmitting canal. The
strength was evaluated by using twist-off method. The method is partially-destructive manner which is fast, cost
effective, accurate, simple and applicable for all kinds of horizontal and vertical concrete surfaces. The results of this
research show that the covers are 40-year old with in-situ strength of 14-34 MPa. The concrete cover locates under
water level and is exposed to wetting and drying, frequent freezing and thawing and permanent corrosion. The
concrete cover is also under the sulphide and chloride attacks, strongly. . After twist-off test, The concrete covers
with insufficient strength were replaced after twisting-off test.. Hence, the new concrete cover has the ability to resist
against physical and chemical damages. To increase the efficiency of transported water, it is recommended that the
concrete covers of conveys, to the cement content of designs, the w/c ratio, the aggregate size, the additives (e.g.
pozzolan), performing condition and curing, all must be taken in consideration.

Keywords: Irrigation, Water transfer canal, Canal lining, Strength, Twisting method.
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Table 1. Naming and Selecting of Testing Location

To From Location Situation
Kilometer Kilometer
3+445 0+000 L o
11+481 3+445 1 Ziaran
19+680 11+481 2 Behjat Abad
29+202 19+680 3 Shahid rajai
38+568 294202 4 kgjrsj;n
45+910 38+568 5 Mehregan
51+433 454910 6 Najaf Abad
62+000 51+433 7 Qazvin
68+805 62+000 8 Naser Abad
Mahmood

73+630 68+805 9 Abad
78+150 73+630 10 Nezam Abad
83+150 78+150 11 Dolat Abad
85+870 83+150 12 Qomyek
94+041 85+870 13 Kahak
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Fig. 2. Gluing of metal cylinder to concrete surface
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Fig. 1. Metal cylinder
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Fig. 5. Some Area of the main canal in Qazvin Plain
without Concrete Cover
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Table 2. Properties of Puty Epoxy glue

Fig. 3. Twist-Off method and its partial destruction
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Fig. 4. Torsional moment calibration-compressive
strength of concrete curve [20]
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Table 3. Result obtained from Twist-Off test as well as coefficient of variations

Down Water Mark To Top

=
Between the Data Water Mark gb Test ~§
B Situation g
Coefficient Standard Coefficient Standard ; S
. . e . 3 2 1
Variations Deviation Variations Deviation
2.49 0.74 30.69 29.82 30.57 31.69 Top Water Mark
12.66 3.88 1
1.96 0.52 26.84 27.21 26.09 27.21 Down Water Mark
391 1.23 31.44 32.81 31.69 29.82 Top Water Mark
16.24 5.1 2
1.33 0.35 26.34 26.84 26.09 26.09 Down Water Mark
4.56 1.4 30.82 29.82 32.81 29.82 Top Water Mark
12.74 3.92 3
2.84 0.76 26.96 26.09 26.84 27.96 Down Water Mark
1.68 0.52 31.31 31.69 30.57 31.69 Top Water Mark
17.49 5.47 4
1.35 0.35 25.85 26.09 25.35 26.09 Down Water Mark
2.49 0.76 30.69 29.82 30.57 31.69 Top Water Mark
14.97 4.59 5
0 0 26.09 26.09 26.09 26.09 Down Water Mark
3.14 0.91 29.08 30.20 29.08 27.96 Top Water Mark
11.17 3.25 6
1.35 0.35 25.85 26.09 26.09 25.35 Down Water Mark
2.22 0.76 34.42 33.55 34.30 35.42 Top Water Mark
25.65 8.83 7
1.37 0.35 25.60 26.09 25.35 25.35 Down Water Mark
2.14 0.52 24.60 24.23 24.23 25.35 Top Water Mark
45.98 11.31 8
2.64 0.35 13.29 13.04 13.04 13.79 Down Water Mark
247 0.46 18.76 18.26 19.38 18.64 Top Water Mark
35.99 6.75 9
6.35 0.76 12.05 11.93 13.04 11.18 Down Water Mark
0 0 33.55 33.55 33.55 33.55 Top Water Mark
26.71 8.96 10
2.14 0.52 24.60 24.23 25.35 24.23 Down Water Mark
2.84 0.76 26.96 26.84 26.09 27.96 Top Water Mark
7.049 1.9 11
3.036 0.76 25.22 24.23 25.35 26.09 Down Water Mark
1.87 0.46 24.85 24.23 25.35 24.98 Top Water Mark
24.04 5.97 12
1.86 0.35 18.89 18.64 19.38 18.64 Down Water Mark
0 0 14.91 14.91 14.91 14.91 Top Water Mark
22.59 3.36 13
2.63 0.3 11.55 11.18 11.55 11.93 Down Water Mark
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Fig. 6. Curve of measured strength above the water mark in concrete canal
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Fig. 7. Curve of measured strength below the water mark in concrete anfgl
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Fig. 8. Coefficient of variations curve of above and below of the water mark in concrete canal
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Table 4. Classification of average strength in above and
below of the water mark

Percentage for Percentage for

Classification

Down Water Mark ~ Top Water Mark
23.07 7.69 Under 15 MPa
769 769 Between 15 to

22 MPa
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69.23 30.76 Between 22 to

30 MPa
Between 30 to
0 53.84 35 MPa
More than 30
0 0 MPa
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