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S = volume of water / volume of voids = Vw [ Vv
Given Vv = total volume - volume of solids
=600 - 320 = 280 cm®
And Vw = VT - Vv - Vs = 600 - 100-320 = 180 cm®
Therefore S = 180 cm® /280 cm”® x 100 =64.3%
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a. Point along the beam that will deflect the furthest from the normal

plane

b. Point at which shear forces change from positive to negative within

the beam
c. Point at which a beam will fail due to bending
d. All of the above
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4. Water Resource engineering
5. Environmental Engineering
6. Earthquake Engineering

7. Urban Planning
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Table of water and cement ratio for one Cubic meter
Mark Water in
Water/ | Ratio Water in | Sandy
Mark Cement Water
cement | Cement- Cement gravel
kg/cm? Kg/m? Litter/M?
ratio Sand- Litter/M?® (5%)
Gravel Litter/M?®
250 0.45 1:1:2 570 257 13 262
200 0.5 1:1.5:3 415 207 10 212
150 0.55 1:2:4 326 179 9 184
100 0.65 1:3:6 228 148 7 153
75 0.75 1:4:8 175 132 7 136
50 0.85 1:5:10 143 121 6 126

;%U“u§°4¢§ssl@°)@ Syl s o SO o M20 oS 1 gl

M20= Mix and 20Neton/mm?* (200kg/cm?)
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Tests for sand and gravel

SIN Sand test Aggregate test
Organic
\ Sieve Analysis
impurities test

Y | Silt contenttest Water Absorption
Particle size

Y Aggregate Impact value
distribution

¢ | Bulking of sand Aggregate Abrasion value

° Aggregate Crushing Value

800w Yo 39,080 S %;llso)ﬁl Foot (g8 g3 4y ,ol8 6}15 3 = o ble :olgs

?Z;isje a> 5 o) g5laslg ksi, psi, plf, Psf, Ksf o :addings.V €

Ksi =p» Kilo Pound per square inch (klb/ inch?)

Psi =p» Pound per square inch (Ib/inch?)

Psf =p» Pound per square foot (Ib/ft?)

PIf =p Pound per length foot (Ib/L ft.)

Ksf =p» kilo pound per square foot (klb/ft*)
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W =0.55x c=PpW =0.55 x 50(0ne bag of cement)

= p W =27.5 Liters
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Cement = 1.52/ (142+4) = pC = 1.52/7 =P C = 0.2171m’ =P C =0.2171 x 30
=pC =6.514 Bag

Sand = (1.52/7)x2=P5=0.4342m’> Gravel = (1.52/7) x4 =p G =0.8684 m’
Result = 0.2171+ 0.4342 + 0.8684 = 1.52
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147.91x10°cm®: Cicows @

374.63x10°cm’ : Js> b

252.46x10°cm’ : %5 .c

20x10°cm’ :1ga .d

205x10°cm’ 4yl €

?@{,5 las 03105l galge o 0, giam G.J.> R @wb

55k & e e & S e (SBlw 0 3lge i sl ioleS
a) -Gravel = 374.63x10°cm?/10° =p» 0.37463m>
Cement =147.91x10°cm®/10° =p0.14791m*

Water =0.205 m®> Air =0.02 m® Sand = 0.25246 m°®
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b) -Total sum =p 0.14791 + 0.37463 + 0.25246 + 0.02 + 0.205=1m’

¢)-Ratio of materials=p C=0.14791/0.14791=1 G=0.37463/0.14791
=2.532

S =0.25246/0.14791 = 1.706 Air = 0.02/0.14791 = 0.135
Water = 0.205/0.14791 = 1.386
d) - Total sum of ratio =p» 1+2.532+1.706+0.135+1.386

=6.760

e)—1lm° 0.14791m’
-

X
X* 40035 m =P x =220 _p x —02366
0.14791

o lar sl 4 L3l a5 golse g 0.2366 masgazme o)l st (o7sr g5 5 S
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Gravel V=0.035 X 2.532 = 0.08862 m”’

0.2366
6.760

Cement volume = =0.035

Sand V = 0.035 X 1.706 = 0.05971 m’

Air V== 0.035 X 0.135 = 0.004725m’

Water V=0.035 X 1.386 = 0.04851 m"
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Type |EPRuK | Penetraton | Type EP RuK | Penetration
B 200 | 44-37 210-160 220/160 43-35 220-160
B 80 |49-44 100-70 100/70 51-43 100-70
B 65 |54-49 70-50 70/50 54-46 70-50
B45 |59-54 50-35 45/30 060-52 45-30
B25 197-59 30-20 30/20 03-55 30-20
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1000 x 7 x 0.10 =700 M® , 700 x 2.4 = 1680 Tons Asphalt
1680 x 0.05 = 84 Tons of Bitumen'’s
.m@gla\:ﬁéu/\i(;SJ,MJ;;A;J%&;};@Q&)%Q;;Q
1680 — 84 = 1596 Ton gravel

1596/2.4 = 665 cubic meter x 1.5 = 997.5m3 Mass of gravel for 1000 m
long, 7 meter wide and 10cm thick asphalt layer. 1.5 is compaction ratio

of gravel.
§ 65l iyiols 055wl 6,15 S silhnl 4y 7 Ji ain aiiingy VE
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* Angular and rough
* Hard and durable
* Sound
® Graded as desired
¢ Clear and dry
¢ Hydrophobic

AN




(c) ketabton.com: The Digital Library

Ggile> of S Sl Gl s

Binder _ab ;o0 cdlawl o Sy o L:‘;_lls.,x.:.,; A e G»Lw T o radwg YO
‘ e Sdg aig b ws_\;;w&m@m\m)u Course
150 J9o ¥ & digiplu (25 0 o)l (b juir 0 9o (eges 4 10lgS
Binder Course
19mm 20%
12.5 mm 15%
9.5mm 25%
Stone Dust 40%
Lxs5 oS Gdliwl 4y o)L Wearing Course il S g Sy o 1dilgs .V
e Sy gl jo)S o

6 U35 oY & gl (55 5 sl Al Sy S5 goges 4 1ol
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12.5mm =p 30%

9.5mm =p 25%
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Time Available for Compaction, minutes
Air and Surface
Lift Thickness, inches
Temperature, °F
1.5inch 2 inch 3 inch

scacn [ 25 minue 46 minute

10C (30 °F) 17 minute 27 minute 50 minute

16 C° (60 °F) 19 minute 30 minute 55 minute

N CT(T0F) 21 minute 33 minute 60 minute

277 (80 °F) 24 minute 37 minute 67 minute

Table developed based on 300°F (150°C) delivery temperature and 175°F (80°C) final temperature
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4 to 6 km/h for initial | Statically with

compaction tandem rollers

3 to 5 km/h for main Statically with

compaction tandem rollers

3 to 5 km/h for main
Vibration
compaction

6 to 8 kmm/h for
Statically with
subsequent rolling
tandem rollers

(Groning)

4 to 8 kim/h for main Pneumatic tired
compaction roller

10to 12 km/h for Pneumatic tired
subsequent rolling roller
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Pneumatic Roller

AY




(c) ketabton.com: The Digital Library

Ggile> of x?.w’“ 992 (S yul ‘_similu S

Tandem

foo L3l &5 9395, oo gl (S5 (i Jg9 po5 o) il s 1, . YO
&S oolaiul ng)s%;‘?‘]u“‘ m‘5~>&.’) odso ol aXi (i 4z Joi 10lgS
S dlge Y gl g9 4 (SSg)l golge gy (gwlo L gl adly ((gy9l5 g8 o WL
(S SBg oy 8 Clau]

b aze 6}.5 sl &5 a5 40150 Coarse Aggregate o <z o, cdlawl s
.(gﬁgﬁg%gxb&bﬁgf%oly)gﬁaﬁjbé&ﬁbﬁ&fo

Verol B 5 az> Jude e ¥ o 0L Fine Aggregate o,l) (S Gdlawl o
(59 B A

61"5 @ ygy 45 o2 45> golge(Mineral Filler) ) ode o 0yl (uSie Gl il o
L?Ssab.o & 4 ol

(854 oS 4 1F 5 0lye g e e s oY

255 wri5 Prime coat :aidubgy. ¥

(F Y a5 g0 S gl 50 5l 5,515 5 5l 8 0 Slge (65000 10NeS

P 9lesS B 2 U 9x9l> o (gym ke € 0pw 13 5 0yl Gl i oS oy
Lijs shaly o (gl asdan 4y 5l (o5 03 93 (69559 Sl gy S (Bl V)
SO

Sl yuyeSy o <z 6)-‘5 Jozle,ld @3 awly o) Base course s Prime coat
S & S o ol as 4 b ojlss ol (o) Iy Gz ope b Gl

AA




(c) ketabton.com: The Digital Library

Ugiled ol (girgy (5 yunl Jloisls 5
)LXM 5‘ O)L.\A‘ d.wo GM) J.M)Ls J)l) OBA J.d S 6)5;16L/M2)4 WOSOL/MZ
A oyl s nlee

?‘645 o i Tack coat :M%.Y‘V

L Fl Y a5 90 S (B 50 9l (9)5) S0 gl 18 0 Slse (65095 1 leS
P9l s95 G 2 5 9)9l> 0 gy 4l 5 5o 28 5 o)L 5l LY oS SG
Lgg bl o (gl axdans & 5l (3 058 95 (69559 S)ly> ()90 0,5 (SHLw 110
cdlawl o =z 69"' ol @2 Fowyi gl 090 o Gdlawl o olge lo 645 low
Alawl 0 098 ST orz &5 65 I (Gl ) Gl (S & o 4 b
laz a5 ol oo (b o)lss (5 Sy (g0 4 o5 (o5 & Jlowisl o ghib 09
0558 Sy 3 gl g plloyg gl gl g9l (L) & LSl ol Sy (o2 (oS
Slge ojlail ay 0.70L/M2)545$0.20Lm20éa\pda.wé_;fo):;.oﬁai.%gﬂfw
s ) &% el Q;lm ol plail aggss . o8 Ly ol

©5*2 > 55 Jbl axlaws 4y Prime coat 5 Tack coat oz alS' :aiiubsgy. YA
$o0 199:4&55 lg2 dlio o)lJ

42)d Byly> lga 3 & cazhan (SSg)) o ool 4 D98 ST gl 955 10leS
szl 055 S5 51 GSarys 7 (55 ol bl 52 5 L5l (55 a8 453 €OV
(58 Gk b 5 Sl ol 4y 5 5 s

S wb Ol 958 ST sl o5 0 Al 9 6 Belad (S amle gy (2 alS
(89 G NS (e Ve Saxs e

S 0, glgeglle pox> o L?5 a>Llw 4y Prime coat gl Tack coat o :adiiogs. ¥4
CorS Job Jyars® Js»

1S e (022D 6515l dmplas & 095 S5 L 5l s 5 s & 1l
SR N & abawlsy Jya)98 g <

A4



(c) ketabton.com: The Digital Library
Ggile> of WS‘ (S yunil Gﬂmal.u 3
= S ol JLll g e golse o =(AR X A)/M

Oyl 0y 5 G.uLw VO 4y 00 o3l gudai o golge o AR

.S 90lge o L/m? 4, Cutback or Asphalt emulsion »

:

e G S o2 939! %5_>lm ) (g0 Clue ‘_?5_>L» s O A
6)£oowlng5¢>o6>mm)fsuu VO Gl (60 o pd o> o M
o3lil kel o (g9 Jiel golge o aS 1 Jlio

S S (89 300m Jlgs 551 >Lo & Goud 5 5l (69 AR=0.90 L/m* of MC - 70

(59 95 (L 60 a4z Sl 995 S g9 dm (Jlgoysl oy oleS

61-*5 JSLJ:\SL;;?JQ Oylye G L;>9l>| 5> Jga> M =0.9686 from table

Area =300 x 4 = 1,200 m? e
. L ARxA  0.90 x 1.200
> (590 Jbge g5 w0 o =p =1.115 Liter
e ~ M 0.9686
GsSo ot VONVO 55 gy 0¥ + oy Hlgoyglsloie ¥ ope >losas' S

OL) 29 6 ghgenge 9)93 Cumad (S prwge p35 & & Sy (il tadidigy. B

S S Mo dy Sl 105 Alisl o3 455 1S e 5 s & 10l

Sk STn> msls s
q.




(c) ketabton.com: The Digital Library

4igslgs ol g Sreeml Slasle s

Dggonnd (S,le7 Y
(Lab Tests)

SomS Jme?l o)ld Buw 555 5 Sand cone test :aiiubgy. )
S0 (b 595 S 990 98 (B ()8 S b oyl oz A5 ioleS
6)‘5 Jhw>! o)l glsegles o (Density of compacted soil) Lx5-)‘|~.\J| 31
Bap 085 O gl (60 Gewed Jgo psS Troxler/Nuclear Density Tests :aiduivgs. ¥
CopS Gy &8 57 ol
g9l gl> o =z & Oaisle Slogil Jgo 5 test Troxler/Nuclear Density :olgs
3estan Jo Slagilay 5 by ) o as Cghoy ol )5 S St abanlsy
(165 ot G ok 1adilbogy Y
S SIS 4y e sy g 18 (6 Sl G e 10l
’ ’ s3egtae sy TSI 5 e ol Cuogzsa gl o
6 = z=oly (50 dge o5 4y (Slump tests) G caolus 140kdgs. €
5 &Bls 453 (559 & Ced cnlis rlg
True slump
Shear slump
And Collapse slump
G 139 G, SO &y > oy &5 oJoS 28y Ceodos aza ;)109.0& :True slump
TG o s Si.
%5.)3& G, oy Jogo e s &;;Js &5 ¢J oS #3ls 4 ol 3:Shear slump o

Q)




(c) ketabton.com: The Digital Library

gilg> of S Sl Slessle s

S S = o Ll & Y lg g 4 el Jgo 1o :Collapse slump e

SRR

Types of Slump

(A) True Slump  (B) Shear Slump (C) Collapse Slm
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Degree of workability Slump (mm)
1. Very Low 0-25

2. Low 25-50

3. Medium 50 -100

4. High 100 -175
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A 4 dgai 15 95 5131 o)l 1S Gand 0 K ojlil o5y 45> 950, 0 sl 1olgS
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T G 9P (B (T gl (S Sy g0 0 &S (B () gl gl (555 oo
108 65 097 (2 aib oz o ol (65 Cgmy Jge plate 4 Al 0 555, 5 05>
o gﬁ)ﬁu S sl (loysd 655, 0 5l o2l 5o 52 o)L glgeglen o gasd @9‘5 °
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t9g9h oY 4 Jgo i 4 Al y50 (o (gl 60

10+2.5=12.5

125 25

X

100 X X=(100x2.5)/12.5 =20%
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SrS

JoreS CoasS o
(Quality Control)

65 o Jo S CuhS o 1adubigy. )
Jgo Lﬁ“y 4 oQC = adske <z (Quality Contol) Js iS5 S o :0lgs
9560%&)‘1Qaﬁ)UMawBﬂ%gagaai;)lfo%aJs);;SWa
?434560&&4933¢)..\3t@|Q§w59$J§)9a)5629&93§3g2w
Db oS o b 63 (g9 0y (2 B p5 (Sbed g5n o Loy CoiS
rswily S
¢ 1>l (s ey 3 (97 9> Quality control :aiibgs. ¥
1)) (swan (Mo 1oles

e PREPARATORY PHASE

e INITIAL PHASE

e FOLLOW UP PHASE
HES RTINS o> Inspection ‘_?5 9l Slele adiig. ¥
LBl 4 (on 3 (7 (69 U @Y 4 (o)) dgglp pe PESGal ioleS
65 Coal Sl 2 S 5yl
¢ General inspection of concrete pouring, materials quality, installation etc.
¢ Initial inspection
¢ Pre final inspection

¢ Final inspection

av
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S ado =% 8O S9 Jiag 975 > 4 al> 1 General inspection .a
1 $l98 )8 e Jsol 550

7 0 Y 9 (B U (>l g 0 el (o AlS (g )9 o2 A (SB
S5 2 o deslae 5B s 5 ol s U5 5 a5 Sl s 55 i
4o gl (g3 Ballae SCuglye ol Sleogaz o (ghon

(ly (Sl Iz 46 9JsS (L)l ol SBS 539,15 8 (Al o £g 0pm ace

G a0 GS 39,8 G;La.oLw <z 9,199 <z als’ :Initial inspection b
o s Jsi9 Preparation meeting o o,LJ 15" aza o % a0y 9,5y 9,50
6)’5 ,9¢ Specification o g:lae Lgo.;b i, oJgS IS o GS Soine @&
($O 5 dhwgyg (g B (S by 4 Sblas g )15 55 (oS a5
S 97 oS J55is p & $LeS glgans sl (o yo> digad 0g HI (g 9085
5.4 a5 03 Bllao gleogax 3 (Hon O (7 (63955 )8 O Wiged 595 g9
S g5 @bl (& spS Js5ig ol Ay g9 Bilhae gleogaz o (gl o
7 &S elan &5 Blhae giloogas o (5390 0 9 59 & Pleogas s Gllas
Initial &5 oS Sged 69w S9% 4650 .65 plp o Billas Specification o
| | | . g—.’.‘s inspection

SH9n S 5% StS Oys Sy dsd (Sl | Pre Final inspection .C
G (gl 39 ) gl glgmn (S CSg 60 4 gy 4 51 A5
P35 &5 5055y Npileile oo JoSa Ghon O ol (B o oS J95a9
sl oS S (5 B9 090 4 dipg (@Blgi b MLl S ane o o))y St 15
Al (o (5 g 4p 4615 9559 0L oIS DLl b glgyex o &5 (o011
- slsPunchlist &5y (.S JS )9 ST ML b

¥ o Dol b o oML b a8y <z alS” Final inspection d
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S as -&Q)jfj 435)5 gf)j)’ S 9.> %.;95)9 PRy (Client) JJBL} Lxg)gf S §e13)|}
S 95 5y g i pgS gl (g9 drawing oI Specification o g:lae 435,15 659,
sgoalidyg 45 LS glgume 0392 gl (cmd ol giporlnd s (6392

260 o a> DQCR :diiivgy . €

DAILY QUALITY CONTROL REPORT :lgs

Yoo oo a> Deficiency :aiiiivgs .0

S 0ymyi IS Kuglye ol Specification s > ,IS axa o Deficiency :lgs

.(;519 Deficiency 4 g.adlys «5§ ,5 G;LA.QLM) bl .‘;ﬂ‘s Deficiency «)5 (g5

B eSS 5o (S 9,5 Sleizlu 4y (QC) QUALITY Control :olgs

(QA)QUALITY ASSURANCE gl . s g5V

g o B ¢ sk el SedS s (S gig)l5 Sleile 4
(Subcontractor) gsls,l,3 5 QC gl lsz) Client L ,ige o QA . 60 39250 digmgs

(S bge o)l olsS s 5l 51 )15 0 959,53 (5590 0 193

Sgd s (S Joaz 4 5030 QC4I QA S
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Quality Assurance (QA) Quality Control (QC)
Monitors, ® Document control ® Identification and
improves ® Document change traceability
and/or control ® Non-conforming
Audits: ® Calibration material control
® Corrective action ® Final inspection
® Auditing ® Receiving
® Systems interaction inspection
map ® DProcess inspection
® Quality objectives ® Shipping
® Training inspection
® Preventive ® Statistical process
maintenance control
® Job descriptions ® Quality records
® Preventive action ® raw material
® Quality plans control
® New product | ® Finish Goods
introduction control
® Quality management |® Productreliability
review ® Material review
® Contractreview board
® QA orgchart ® Control plans
® Risk management
Examples | ® Walkthrough ® Quality Audit
® Testing ® Defining process
® Inspection ® Selection of tools
® Checkpoint review ® Training
Used for: ® Product ® DProcess
® Reactive ® Proactive

Voo

Ggile> of S Sl Gl s
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Electricity
§16 )5 e Lo gy, )
ol Cuds2g0 S 9igylo (Saig SIS (2 00 dsgazme gouy (o8 0 L oleS
eob);oyw.(b@owms.wbm@@bwws”j)}
$ogld aisiial, lg=d L 0 gl JUS 95 4 Lty o gy ¥
Thomas) (psal wlegs olle 2S5l og 6? JB sgmne 1879 & :0lg>
) 2 SiZwon 05l (5510 (S (55 4 ST (5909 -00h gl53T I (Bdison
S g9 ol
(Micro Hydro Power, MHP) Uiy, (SOl sy ax> gl & 1alig.Y
59y °)>L‘45 Slse) 8
Gz oS (58l e HLE8 (gl oY el a> gls 9l o < S :olgs
Lt 20 ()5 o algi 0 Lty 0 93 (o5 il g Loy 2 0 5 gl g km
(63 e 29 Sloys) 99nsly sagl o e gugl o o)l SLI, at¥ s
D dpwle cud b L (Power) g5 o L..M..,)., s (MHP) o
4 Hlade adgs o Liiy » o (Micro Hydro Power, MHP) o, 15.055 [FORRERR
P o) 6332 99,9558 odes 50,0 (g
9 (Power House) Jg 5 Liig s & ax> pg> (Forebay) 6_,)93 > A
| (Head) ‘S»b LYY

(Discharge of flow) ,lads L ,> o 94! .B
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(Effeciency) b & g0 615 RGO ox”l sl Gy o .C

s3l 0 (& opeg> o ol sy Dl 3 ol Sy 5 (o2 09> 2 S
ol gl g9 oy J99 (S of (SEFE 4 (58 (& 0pe9> 2 ol ol )l
(e &y S 9l (65l Cud )b g s Ldo pp 3 0pw oo aclon 4y (g9 (g5
oS Joo

:(Technical Survey of MHP Plant) S9 ‘;i....ou

0 o 58l (2 B (eulal gl paes 92 (S SS9 4 (g9 0 SH9n (MHP)
=¥ S LW"’J‘ S as> Rl (Forebay) cﬁ)?é S Q)L ° 5‘ )“3‘5‘ ° 9’.5‘ S dxd
L$_>L, ©° Jss law ?_llsgy S So% B 5 wai o s o L (Power House)
Lo 2 0 0y J99 (oS &y 98 (6Y5S 0y Ao 4y giloglae goge 093 420 o
55w ol b 2 b
995 Ay &5 45> glglgaigd (ga Vo By WY g a5S gl oLt ojeyS (o2 1o
Power (L.iy ;) = D x g x g x h (watt)
(S oly Joo gV 4 Db Jgepsd L5 0
D (csls)= Density (Kg/m?) for water is 1000 kg/m®
Q (L ,> g5l 3)= water flow (m’/sec)
G (Juzss S 0)= Acceleration of gravity (9.81 m/sec?)
H (g_s-”ig%‘ Py 95‘;9“’*?-.’.9”) >)= Falling height, head (m)
oS o (2 Jge i oy
Power = (1000 x Q x h x 9.8) x )efficiency) watts
(GO gl 0 (S S el SPlS Ve S sepddin e
&S Jogb (Tkw = 1000 watt ) @lg ol b Glg 4 Leso o tlso o @

V¥
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<> g:“ls & g;;”Sg?J 6@ > 61?%935 ] <z > B e o JIS> oo e
6)-“5 o3lasl o a4y
65 Il 4l caSa o 2y (o2 (29 5l gugl 9 Sgaagily 010l 2 gl 0@
g o9l < Ve b VeTcu s o bge o o)l gigens gizgS ot po Coge s @
(oS Jow S B4 A LA T o)l gigens
ol Oliterfsec (et & Ui e 45 5 ) 5200+ 5 5,02 o8 Jlho 4
Lty 2 szi;}t;l) Ay o e PR = %;%93‘) w9 4y Lty o (0.005 mfsec)
€69 70% (0.7) (2 w2r® S0 3 (7 (S Jb (owlo g psly Y 4 0
1 J>

Power = (1000 x Q x h x 9.8) x efficiency) watts

Power = (1000 x 0.005 x 50 x 9.8) x 0.7) watts

Power = (5 x50 x 10) x 0.7 = 1750 watts or 1.750 kwatt

(69 o Jlastal Vo (S Jgopsd 4 gl VA Joomad (S
& Jyorsd oY 931, 8 (65 (55l 0pe9 JI 0 Lt 2 (59099 (o7 10
Electric Energy = (1.750 kilowatts) x (24 hours/ day) x (365 days/ year)
= 15,330 kilowatt hours.

@Y 3 95 (g55 ey 5 5SUS 0pes> Lt 19 55 (2 My (57 51569 o5

995 4y 45 455 gglga)sd
G 99 ly kS YV JB 0 Bpae (ol 500 (S pluilidl 4 gz S
Iy (22 J99 oY & 921, €555 b o)l 98I 0jag5 o @ Lisy o el atd

995

People Served = 15,330 kilowatts-hours / 2,200 kilowatt-hours per
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person) =7 people.

75 o 1.750 kilowatts S cel w4y ‘_x;{)lm =z Lesg ‘_?_LéJ) Ay alye

(595 o (S Ol 4 JB e 0 0)l g, i

dlinp o wl (B ceai il (S e JslS 4 (o o0 d (S iy

ol gy 1o L 28 (50 ) (pmlime B0 o il 93 o 01980 0y sl

(5 e w5l il

Hydroelectric Dam

1kW = 0.8 kVA :0lgs

Sl (S pagld
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Sr> o]
Sgdga2 jo—iS (b
o (Lo g3lg0 S 05l 4igS Lo galie & G OB CxSo yio g3 0.)
Mark Ratio Cement Sand Gravel
No K/ cm? Cement: Kg/m’ (m?) (m?)
Sand: Gravel
1 250 2:1:1 402 0.4 0.80
2 200 3:15:1 39() 0.42 0.84
3 170 3:2:1 298 0.54 0.81
4 150 4:2:1 276 0.45 0.90
5 135 5:25:1 250 0.46 0.92
6 120 6:3:1 200 0.46 0.92
7 100 8:4:1 150 0.47 0.94
8 75 10:5:1 120 0.48 0.96
9 60 12:6:1 100 0.49 0.98
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@M90‘9—0&0)LJ3J55)L05M0()-,’)L0)@M‘5Mu&in).\.oy.bT

xS0 o &y lado
Mix Mark Cement Sand Water
No proportion Kg/cm? Kg/m’ (m”) litter
Cement : Sand

1 2:1 500 520 0.87 280
2 25:1 450 445 0.93 300
3 3:1 400 390 0.98 290
4 35:1 350 346 1.01 280
> 4:1 300 312 104 251
6 5:1 250 260 108 230
7 6:1 200 220 111 209
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t S oY 4 A lade usY G SO o Lo asd > giiew O kg, ¥

Ratio Mark Volume of
No
ofConcrete Kg/cm? concrete(m?®)
1 1:1.5:3 200 0.133
2 1:2:4 150 0.166
3 1:25:5 135 0.192
4 1:3:6 120 0.250
5 1:4:8 100 0.333
6 1:5:10 75 0.400
7 1:6:12 60 0.500

g;o.;y Syl o 9oy 4y SS9 O Canglio G )OI (59 Jo2l 03U 0. F
B9 0 glgzl 0 GOl 5 Canglito Gy o (S 9559 ghlicee 4 Jgur
(s G332 9509 YA 5 axs

(g Cangliie 0 Gy SIS 0 (S 959 gilie o

Age Strength
percent
day 1 16%
days 3 40%
days 7 65%
days 14 90%
days 28 99%
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e gsS 559
Grade of Concrete | Minimum Specified characteristic
compressive compressive strength
strength N/mm2 at | (N/mm?2) at 28 days
7 days
M15 10 15
M20 135 20
M25 17 25
M30 20 30
M35 23.5 35
M45 30 45
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99lg0 O oo (Ggus (ymnni 0yl ‘x_g,Jl.m.o b ol Gu OB Gooww (290 ] a.1
&0 @yl Jiz 0 (o7 (F AL akd 49 YT Iy S Jgua WY 4
s oo 0310l g3lgo 8 0yld  Jhuwo & dxd 5oy S5

NOMINAL MIX Q o CEMENT P o
H ) 2 2
= = <A
2 Eozk 5. =412 2|83
K Er 2 28«98 58 Slz =
z 57 E=2sgiezl BEY |3 2% 34
= < < B 9] H O m — ) E m 2 /m B2 74
Z | = c s FEEC g‘ég i S 55
© 8 T OETES A &
1 1 - 0.25 12,5 1015 203 | 0.710 :
1 15 0.28 14 815 163 | 0.855 -
1 2 - 0.3 15 687 13.74 | 0.963 -
1 2.5 - 0.35 17.5 585 117 | 1.023
1 3 - 0.4 20 505 10.1 1.06 -
1 4 - 0.53 26.5 395 7.9 | 1.106 -
1 6 - 0.7 35 285 57 | 1197 -
1 8 - 0.9 45 220 44 | 1232 -
1 1 2 0.3 15 560 112 | 0392 | 0.784
1 2 2 0.42 21 430 86 | 0.602 | 0.602
1 15 3 0.42 21 395 7.9 | 0414 | 0.828
1 1.66 | 333 | 048 24 363 726 | 0419 | 0.838
1 2 3 0.5 25 385 7.7 | 0539 | 0808
1 2 35 | 053 26.5 330 6.6 | 0462 | 0.808
1 2 4 0.55 27.5 310 62 | 0434 | 0868
1 25 | 35 | 057 285 305 6.1 0534 | 0748
1 2.5 4 0.6 30 285 57 0499 | 0.798
1 3 4 0.65 32.5 265 53 | 0556 | 0742
1 2.5 5 0.65 32.5 255 5.1 0.446 | 0.892
1 3 5 0.69 34.5 240 48 | 0504 | 084
1 3 6 0.75 37.5 215 43 | 0452 | 0904
1 4 8 0.95 475 165 33 | 0462 | 0924
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CUM = Cubic Meter (cxSs i)
F.A. = Fine Aggregates (X, ), C.A. = Coarse Aggregates (_Jx>) - \
5 g YD 5P S S Koyl ity S Sy g Y
&S G Jou-
Air content. ¢ g9 2,8 1) (Cdgos lsn 5) Y
odﬁ.‘o'/.vg‘QL{}W%O?@IQ}?%JQO&)QW@)SK s -¥
FEINC NEPENIRNERKIPIC JUNERE JREPIS e 38
Jr59 03 4 o3lal (JlgaS sl (JIgilj o om0 9395 000 3 (5 Sy ipgy = 0
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Metric Mass per unit Nominal Cross sectional
length diameter
Bar size (Kg/m) (mm) Area (mm2)
6 0.222 6 28.3
8 0.235 8 50.3
10 0.617 10 78.5
12 0.888 12 113.0
14 1.210 14 154.0
16 1.579 16 201.0
20 2.467 20 314.0
25 3.855 25 491.0
28 4.830 28 616.0
32 6.316 32 804.0
40 9.868 40 1,257.0
50 15.413 50 1,963.0
Jgia (SO Cuoglio o g 5. A
inch-pound Metric Minimum Yield Strength
grade grade in pounds
per square inch
Grade 40 | Grade 280 40,000
Grade 60 | Grade 420 60,000
Grade 75 | Grade 520 75,000

BB
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Steel thickness conversion table (Gauge - inch - mm)

B.W.G U.S.G
Gauge No.

inch mm inch mm

6 .203 5.156 .2031 5.16
7 .180 4.572 1875 4.76
8 .165 4.191 1719 4.37
9 .148 3.759 .1563 3.97
10 134 3.404 .1406 3.57
11 120 3.048 1250 3.18
12 109 2.769 1094 2.78
13 .095 2413 .0938 2.38
14 .083 2.108 .0781 1.98

B.W.G U.S.G
Gauge No.

inch mm inch mm

15 .072 1.829 .0703 1.79
16 .065 1.651 .0625 1.59
17 .058 1.473 .0563 1.43
18 .049 1.245 .0500 1.27
19 .042 1.067 .0438 1.11
20 .035 .889 .0375 .953
21 .032 .813 .0344 .873
22 .028 711 .0313 794
23 .025 .635 .0281 714
24 .022 .559 .0250 .635
25 .020 .508 .0219 .556
26 .018 .457 .0188 .478
27 .016 .406 L0172 .437
28 .014 .356 .0156 .396
29 .013 .330 .0141 .358
30 .012 .305 .0125 318
31 .010 .254 .0109 277
32 .009 229 .0102 .259
33 .008 .203 .0094 .239
34 .007 178 .0086 .218
35 .005 127 .0078 .198

BWG - Birmingham Wire Gauge for Iron & Steel Wire
USG-US Standard Guage stainless steel
WY
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Conversion
1KN/176.6cm? 8 psi 1m’ 1.19599 yard®
14.513788
1bar lyard® 0.83613m”
psi
1.0197 0.404686
1bar 1Acre
kgl cm? Hectare
1MPa 10bar 1Acre | 4046.82525m?
1MPa 145.0377 psi | 1 Hectare 10000 m?
2.4710538
1 kN./m2 1000 Pa 1 Hectare
Acre
1MPa 1000 kN./m? 1m? 1.19599 yard?®
1,000,000 Pa
1MPa 1000 Kpa 1MPa
(N/m?)

MPa = Mega Pascal, Psi = Ib/inch’

Size: 6in X 12in (Top Area:176.6cm?)

Y

poikes s 6, Wslsaslas Casgliia s 5255 YA L gl V€ LV 50 SIS 176.60m’

00 dsdaw
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S Jogd (5 Jguz oY 4 4l (93 3 o 19 UK 3 Y )

e lebse CJM 039 30 929 Rl | (Jlebs ém 039 S0 29
o buo o lwo

WxW t a wt. WxW t a wt.
mm X mm mm sq.cm kg mmxmm mm sq.cm kg
20x20 3.0 1.12 0.9 70x70 5.0 6.77 5.3
4.0 1.45 1.1 . 8.0 8.06 6.3

25x25 3.0 1.41 1.1 . 8.0 10.58 8.3
4.0 1.84 1.4 . 10.0 13.02 10.2

5.0 2.25 1.8 75x75 5.0 7.27 5.7

30x30 3.0 1.73 1.3 . 6.0 8.66 6.8
4.0 2.26 1.8 . 8.0 11.38 8.9

5.0 2.77 2.2 . . 10.0 14.02 11.0

35x35 3.0 2.03 1.6 80x 80 6.0 9.29 7.2
4.0 2.66 2.1 . 8.0 12.21 9.5

5.0 3.27 2.5 . 10.0 15.05 11.8

6.0 3.86 3.0 . 12.0 17.81 13.9

40x40 3.0 2.34 1.8 90x90 6.0 10.47 8.2
4.0 3.07 2.4 . 8.0 13.79 10.8

5.0 3.78 2.9 . 10.0 17.06 13.3

6.0 4.47 3.5 . 12.0 20.19 15.8

45x45 3.0 2.65 2.0 100x100 | 6.0 11.61 9.1
4.0 3.47 2.7 . 8.0 15.39 12.0

5.0 4.28 3.3 . 10.0 190.30 14.9

Y
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6.0 5.07 4.0 . 12.0 22.59 17.7
50 x 50 3.0 2.95 2.3 110x 110 8.0 17.02 13.3
4.0 3.88 3.0 . 10.0 21.06 16.5
5.0 4.79 3.7 . 12.0 29.82 19.6
6.1 5.68 4.4 . 15.0 30.81 24.1
55x 55 5.0 5.27 4.1 130x 130 8.0 20.22 15.8
6.20 6.26 4.9 . 10.0 20.22 19.6
8.0 8.18 6.4 . 12.0 29.82 23.3
10.0 10.02 7.8 . 15.0 36.82 28.8
60 x 60 5.0 5.75 4.5 150 x 150 10.0 29.03 22.7
6.0 6.84 5.4 . 12.0 34.59 27.1
8.0 8.96 7.0 . 15.0 52.78 33.5
10.0 11.00 8.6 . 18.0 50.79 39.8
65 x 65 5.0 6.25 4.9 200x 200 12.0 46.61 36.5
6.0 7.44 5.8 . 15.0 57.80 45.3
8.0 9.76 7.7 . 18.0 68.81 53.9
10.0 12.0 9.4 . 25.0 93.80 73.5

Slge
LS abgy o
£35S Gl
Water (fresh) 4l uxsﬂi‘ a)'b' 1.00
Water (sea average) gl joaw 1.03
Silver 0, 10.57
Glass (crown) Ay 2.5
Sand(dry) Sy 000 79 1.42
Oil (petroleum) Jar 0.76-0.86
Brick PVes 2.1
Iron (wrought) d.;.:uésl Aoy 7.78
Clay 0)9l5 oy 0 1.9
Carbon (diamond) o ,8 3.40
Gold ) Oy 19.3
Bitumen gn 1.8

Vo
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45541553!‘;’.:@53 @ﬂq&l‘ﬁim&uo
a5 cdlb o VY
Bl 0 o)l (6,5 S 8 gl G , SO s (30, SO gl (BT iy o

sy S

A L3yl &5 9,518 5l glge gus¥ o)) sl 100m” o0 0

* Cement= 1449 kg
e Sand =2.7m’
e Skilled = 10 md (Man/day)
e Unskilled = 14 md
Ll LSyl o 9,55, 5l 90150 %SAN o, (Pointing) (8551 100m? 2 o
¢ Cement = 306kg
e Skilled =12 md
¢ Unskilled =7 md
G, SOLS Az = PCC
e Skilled = 0.45 md per m’ (cum)
¢ Unskilled = 3.25 md per cum
G, judwgl RCC
¢ Skilled = 0.55 md per cum
¢ Unskilled =3.25 md per cum
< L8 e STONE WORK
¢ Skilled = 0.62 md per cum

¢ Unskilled = 1.62 md per cum
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, Steel fixing 55 g o
* Steel work = 12.5 md/ton
* Binding wire Imm 7kg/ton
* Binding wire 3mm 7kg/ton

Note: md (Men per day).
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* Analysis and design of Reinforced Concrete Bridge Structures ACI 343
* Guide for Concrete Highway Bridge deck construction ACI 345
¢ Guide to Formwork for Concrete ACI 347
® Code for Concrete Containments ACI 359

* Strength evaluation of existing concrete buildings ACI 437

* Guide to sealing Joints in concrete structures ACI 504

¢ Guide to Portland cement-Based Plaster ACI 524

* Building Code Requirements for Masonry Structures ACI 530530/05-R-05
¢ Concrete Repair Guide ACI546

¢ Guide for submittal of concrete proportions ACI 211
¢ Chemical Admixtures for Concrete ACI 212

* Guide for the Use of High-Range water-Reducing Admixtures (Super
plasticizers) in Concrete ACI 212

* Guide for obtaining cores and interpreting Compressive strength

results ACI 214
* Report on Alkali-Aggregate Reactivity ACI 221

¢ Corrosion of Pre-stressing Steels ACI 222
WA
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* Causes, Evaluation and repair of Cracks in Concrete Structures ACI 224

¢ Joints in concrete construction ACI 224

¢ Use of Fly Ash in Concrete ACI 232

* Guide for concrete Floor and Slab construction ACI 302

¢ Placing Concrete by Pumping methods ACI 304

* Heavyweight concrete measuring, mixing, transporting and placing 304
* Behavior of fresh concrete During vibration ACI 309

¢ Compaction of Roller-Compacted Concrete ACI 309

¢ ACI Manual of concrete Inspection ACI 311

¢ Guide for concrete plant inspection and testing of Ready-Mixed
Concrete ACI 311

* Foundation for Static Equipment ACI 351

¢ Foundation for Dynamic Equipment ACI 351

* Guide to Quality control and testing of High-Strength Concrete ACI 363
* Shear Reinforcement for Slabs ACI 421

* Types of Mechanical Splices for reinforcing bars ACI 439

¢ Standard Specification for bonding plastic concrete to hardened

concrete with molti-component epoxy adhesive ACI 503

* Guide for Cast-in-Place Low-Density Cellular Concrete ACI 523
¢ Guide to Underwater Repair of Concrete ACI 546

¢ Guide for the use of Polymers in Concrete ACI 548

* Guide for design of jointed concrete pavement for streets and local
roads ACI 325

¢ Cement and concrete terminology ACI 116

e Formwork for concrete SP4 , ACI 347

e ASTM Standards in ACI 301 and 318
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Concrete Structures (Y

Author(s): Mehdi Setareh, Rebert Darvas
Fundamental of Management <&lwlol Giwzee o (Y

Jody’

Federal Civil Rules Handbook : (&
Author(s) Steven Baicker-McKee
William M. Janssen

John B. Corr

Civil Engineering web sites (0
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