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Mix design calculations show a dry mix of 1C :2FA :3.5CA :0.55W by weight. The moisture
content and absorption of coarse aggregate are 3 percent and 1 percent, respectively, and of fine

aggregate, 8 percent and 3 percent, respectively. Find the field mix proportions. Continue to pOS‘t

4 questions remaining

Step-by-step solution

My Textbook Solutions

Step10of8

Calculate the weight of the cement by using the following formula:
bty Chegg by Chegg

Consider the mix design as following below:

Civil Engineering  Engineering
mix =10 2FA4:3.5CA:0.55W Engineering... Materials Mechanics
1 - o 2nd Edition 9th Edition 7th Edition

Consider the following formula:

H"[ 1 2 35 0.55] Ix1

V =—=—= + + + +
6240315 265 27 I 100
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Consider 1 yd* volume
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Substitute | yd* for concrete volume. right now

w.[ ] 2 35 u.55] 3x1

| =— + +—t +
6241 3.15 265 2.7 1 100 ®
W

1-0.03 = —(2.9185)
62.4
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Step20of 8

Calculate the weights for the fine aggregates, coarse aggregates, and water as following below:
Calculate the weight of the fine aggregates by using the following relation:

W,, =20.74x2
= 41.481b

Calculate the weight of the coarse aggregates by using the following relation:

W, =20.74x3.5
=72.591b

Calculate the weight of the water by using the following relation:

W, =20.74x0.55
=11.407 Ib

Comment

Step 3 0of 8

Calculate the required weight of coarse aggregates by using the following relation:

W

CA[moist) We +{mr}| xW., ]
Here, the weight of the coarse aggregates is W..,, and the moisture content of the coarse

aggregatesis m,., -

Substitute 72.59 Ib for W

0
4> and 3% for M, -

H’::-,q[.mm} =72.59+ [3% * ?2.59}
=72.59+(0.03x72.59)
=T2.594+21777
=74.77 b

Comment

Step40of 8

Calculate the required weight of fine aggregates by using the following relation:

W

FA(moist) Wy + { mg, x W, ]
Here, the weight of the fine aggregates is W, , and the moisture content of the fine aggregates
is mg, -

Substitute 41.48 Ib for W

o)
> and 8% for m, .

Wiy = 148+ (8% x 41.48)
=41.48+(0.08x41.48)
—41.48+3.3184
=44.79 1b

Comment

Step 50f8

Calculate the free moisture in coarse aggregates as following below:
Free moisture in CA = m, —absorption capacity of CA
Substitute 3% for me., and 1% for absorption capacity of CA.

Free moisture in CA = 3% —1%
=2%
Calculate the free moisture in fine aggregates as following below:
Free moisture in FA = m_, —absorption capacity of FA

Substitute 8% for m,, and 3% for absorption capacity of FA.

Free moisture in FA = 8% — 3%
=5%

Comment

Step 6 0of 8 #~

Calculate the net reduction in water as following below:

W, (et reduction) = [T€€ Moisture in CAx W, . +free moisture in FAxW,_ .
Substitute 2% for free moisture in CA, 74.77 |b for H';:._ﬁmim, 5% for free moisture in FA, and
44.79 |b for Wm[m:—.q-
w{ et recuction) :{E%x ?4.??]+[5%x44.?9]
=(0.02x74.77)+(0.05x44.79)
=1.4954+2.24
=3.7351b
Comment
Step 7 of 8 #~

Calculate the net mixing water required by using the following relation:

net mixing water required =W, —W_ .

Substitute 11.407 [b for W, and 3.735 Ib for W

wi et resduction ) -

net mixing water required =11.407-3.735
=7.67 Ib

Comment

Step 8 0of 8

Consider the filed mix quantities as following below:

weight of the cement = 20.74 b

weight of the fine aggregates = 44.79 |b

weight of the coarse aggregates =T74.77 |b

weight of the water = 7.67 1b
Calculate the filed mix proportions as following below:

Field mix design = 20.74C : 44.79FA:74.77CA:T.6TW ... (1)
Divide the equation (1) with 20.74

C
20.74 C 4479 P 14.77 CA: 7.67 W
20,74 20.74 20.74 20.74
=1C:2.16FA4:3.6CA:0.37TW

Therefore, the filed mix proportions are |1¢7: 2. 16F4:3.6C4:0.37W|.

Field mix design =

Comment
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Recommended solutions for you in Chapter 1

Chapter 1, Problem 5P

Name three important physical properties of

materials.
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