CIVL 1112 Spring 2026 Mid-Term Exam Equation Sheet
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4 0.500 0.200 ld 2 ¢
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10 1.270 1.270 | Lo ! —
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Af a Af Afd
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oY 0.85f', b sy( 2) sy( f'cb] s ( s \/_C J
p:0.85/y’1§ff—° If f', <4,000psi, B, =0.85, else g, :0.8520.85—0.05(wJ20.65 a=pc
y

p= :; §< 0.375 beam controlled by tension §> 0.600 beam controlled by compression

Feompression = %( d ; ¢ j(d - gj 87,000 psi = For compression model f,., = 87,000 psi(d ; Cj <f,

Af Af f d
Ptension =%[d—0.59ﬁ) Pshear = 2(Avsy +2\/f'cde

c

W = Vbeam 7 concrete + ASL (7/ steel 7 concrete)

Cost of steel = LPQOI%’}(MOOOJ fon Cost of cement = bh_La WCB’”‘”;’ ($150] fon
17728in7 ft. ton )\ 2,000 Ib. 1,728/, | 27 ft. ton )\ 2,000 Ib.
ft. '

bhL (W, \($25)( ton _ bhL (W, \($15)( ton
Cost of coarse agg. = - A ( j( j Cost of fine agg. = =
99-= 372807, [27 ft.3j ton ) 2,000 Ib. 99-=3 72807/, | 271 )\ ton )\ 2,000 b.
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kg B mg 3.785 liters kg required daily volume(gpd)
Wtc[ Aal} = coagulant dosage( Iiter)( ~lon 0° m NCF = 5 x1.2
g g 5x10°(gpd)

Cost.. =NCF $25,0001 Wtck—g (required f/owrate(gfy )j 365 days |( $1
year gal day) | year kg

n,(1.56 gallons)

tP = - 75,000 allons _ QST x filter run time
flowrate ml liter gallon Qs = tg Qse 60 minutes
minute )\ 1,000ml )| 3.785 liter P
NS - required daily volume(gpd) [ day . }4.2 Cost, :NS[$35,OOOJ
Qge(gpm) 1,440min tank
Q. = flowrate mi liter gallon 1 i Qe = Qp (gp%zjxlOOO(ftz)
minute ){ 1,000ml /| 3.785 liter )| 0.0668 ft
i i required daily volume(gpd da
Qe - Q,:T(gpm)xfnter run time NE = (gpd) y 1«12 Cost, = NF $4§,000
60 minutes Qge(gpm) 1,440min filter

thick i thick i
Costy,, —|[39:80) thickness(in) . (1000 ) NE Costy, = $5.90 ) thickness(in) (1000 %) N
A ft3 12inches R s ft3 12inches R
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Table 2. Approximate Mixing Water and Air Content.

Slump (in.) Water (Ib/yd® of concrete for maximum sizes of aggregate)
3/8in. 1/2in.  3/4in. 1in. 1.5in. 2in. 3in.
Non-Air-Entrained Concrete
1t02 350 335 315 300 275 260 220
3to4 385 365 340 325 300 285 245
5t06 400 375 350 330 305 290 255
6to7 410 385 360 340 315 300 270
Air (%) 3 2.5 2 1.5 1 0.5 0.3
Air-Entrained Concrete
1t02 305 295 280 270 250 240 205
3to4 340 325 305 295 275 265 225
5t06 355 335 315 300 280 270 240
6to7 365 345 325 310 290 280 260
Air (%)
Mild exposure 4.5 4.0 3.5 3.0 25 20 1.5
Moderate exposure 6.0 55 5.0 4.5 4.5 4.0 3.5
Extreme exposure 7.5 7.0 6.0 6.0 5.5 5.0 4.5

Table 3. Relationship between w/c and Compressive Strength.

Compressive strength at w/c, by weight
28-days (psi) Non-air-entrained concrete Air-entrained concrete
7,000 0.34 <0.33
6,000 0.41 0.33
5,000 0.48 0.40
4,000 0.57 0.48
3,000 0.68 0.59
2,000 0.82 0.74

Table 4. Volume of Coarse Aggregate Per Unit of Volume.

Maximum Size Fineness Modulus
ofaggregate (in.) 540 260 280 3.00
3/8 0.50 048 046 0.44
1/2 059 057 055 053
3/4 0.66 064 062 0.60
1 0.71 069 0.67 0.65
1.5 075 073 071 0.69

078 076 074 0.72
082 080 0.78 0.76
0.87 085 0.83 0.81
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