Units & Dimensions.
S| units & U.S. Customary units.

1 Olan ol o Gleg pas @ paedil aa g
TOoN, K9, M&CM 4 pasius y Metric System padll sl )
(System International) gl oUs)l W 0 (ST) cuasdl sl _y

S50 5 Lyol 8 paistns oS pae (8 pabtine ju2 SJB oS o
( British units or U.S. Customary units.) e

Kg =9.87/N =70.0N
<«— ST Metric System oo Jso3l

ton=9.87KN = 70.0KkN

< o gl alif g ST G Metric System Wl po brgod)l 40 gy S Jgandl

Metric System ST \

Concentrated Kilogram (KQ9) Newton (N)
Load 1K = 10N
Ton (t) kilo Newton (KN)

1 ton 710 kN

Length meter (M) meter (m)
centimeter (CM) millimeter (IMM)
7cCmMm = 70 mMm
w tm wW KN/m*
D%Stﬂbuted Al T I I I 1 &L Lvl: I 1 I &m‘b aL
Load | L | | L |
(w) w (t/my w (KN/m®)

17t/m*= 70 KN/m*
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Metric System

S' 7

Bending o .
Moment M M
(M) | MEm gl ol se| MENM) Jlod olo s
M (Kg.cm) puaill S3slew 3| M (N.MM) paacil) S¥olew 68
(Kg.cm) JI(t.m) ga piedl aad Jogod) [ (N.MM ) JI(KN.M) o p36dl 403 Jagod)
10° & p3ell s 0oy 10° 6 3ol s ooyl
7tm. = 710kN.m
1Ka.cm = 7100 N.mm
Dimensions [ _' [ _l
of sections. . d f d
== ==
byd &t (M) Judl lese (b, d &t (M) Jladl ol we
b,d &t (cm) b, d & t (Mm)psaill S¥slea b
Area of cm 2 mm 2
Steel Bars 10 cm2 = 100 mm?2
(4s) 2 2
EX. 1¢#16= 2.01cm* =~ 201 mm
Distributed t\m 2 KN\m 2
Load. 1 tm? = 70.0 kN\mM?
_ t\m? =~ 2. KN\m 2
at mz EX. L.L.= 0.20 2.0 m
EX. F.C.= 0.15 t'm? = 1.50 KN\m?
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Metric System

S' 7

Stress kog\em 2 N\Mmm?= MPa =Mega Pascal

1 ko\em? = 0.70 N\mm?

Ex. fou —250 kaem? = 25 Nmm?

ex. £, =3600Ka\cm? =~ 360 N\MmM?

density t\m3 kKN\m3
t\m3 = 710.0 kN\m?
EXx. O¢ = 2.50 t\m3 = 25.0 kN\m3
EX. Bwau= 1.80 tym3 = 718.0 kN\m?>

modules of

For Concrete

For Concrete

Flasticity Eo=14000\f_, (ko\cm?)| E; =4400 \f,, (N\mm?)
(E) For Steel For Steel
E.,=2x106 (koxem?)| Eg=2%10°% (N\mm?)
OM':L’S:JU' fou (katem? fou (\mm?) = (vPa)
crongtr | [200[2s0[s00sso]00[450] | |20] 2530 [35 [40]45
(fou)
b&. " 'J'L::*;" fy (kaem?) f, (\mm?2)=(wpa)
Lsaol)

yield stress
or proof stress

(fy)

st. 24\35 £y = 2400 (ka\cm?)

st. 36\52 fy = 3600 (ka\cm?)
st. 40\60 £y = 4000 (kg\cm?)

st. 240\350 £y = 240 (\\mm?)

st. 360\520 fy = 360 (\\mm?)
st. 400\600 fy = 400 \mm?)
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SI & Metric System Olas g Olelhlll aunds (ol 43

L.S.D.M. 353 &3 4yl SLilal odn b Slelall) paads @ 4l gole
Limits States Design Method

Metric System

S'I

Design of section
subjected to
Bending Moment
using

First Principles

067fﬂab Asﬁl

8¢

Os

MU.L.._06'7 f°" ab(d-%)

My = As B (d-%)
Where: Where:
a,b& d (cm) a,b&'d(mm)
As& Ae (CM 2) As& Ac (MM )

fou & £y (Ka\cm?)
My (cm.Kg)=My L (M.t) x 10

fou & fy (NMM?)
MUL (mm N)—MUL (m kN)x10

ASm'o'.n.— fy’ Ac ASmin.= % Ac
Yy

Design of section d=C Mur.
subjected to i | f. b
Bending Moment cu
using Charts As = Muy.i.
Cr&dJ Chalr J fyd

Where: Where:

b&d (cm) b& d (mm)

As& A (cm?)
fou & £y (Kg\sz)

My (cmKg)=Muv.r (m.t) x 105

Asm'&n. = ;.—y’ AO

As & Ac (mmz)
fcu& fy (N\mm2)

6
MUL (mm N) MUL (m kN)x10

Asm'm = ;; AC

Units & Dimensions
Page No. «




Meiltric System

S'I

Design of section

subjected to

Compression Force
only

Pyi=0.354.

fcu -+ 0.67 As fy

Where:
Py, (K9)

A & A, (cm?)
£, & fy, (Kacm?)

Where:

Py, (N)
A, & A, (MmM?)
fo.& £y, (N\Mm?)

Design of section
subjected o
Tension Force only

As

_ Tut
fy/ ZSs

Ac= (20— 40) As

Where: Where:
Typ  (K9) Tyr (N)
A, &A; (cm?) A, &A; (mm?
fy, (koem?) £, (Nmm?)
c= Muy.:.
Design. of section Pu..
subjected to es=e+ t _
Compression Force
& Bending Monent Msy= Pus xes
Ms,, Py
My &Py, s= -
Tension Failure J £ y o f y/ Os
Where: Where:
e,egs,c,d&t (cm) |e,es,c,d & t (mm)
Pui (Kg) Puyr (N)
Msu(Cm.Kg):: Msu(m.t) X 105 Msu(mm.N)zMsu(m.kN)xfos
f, (Kaicm? f, (n\mm?
As (cm?) As (mm?
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Metric System ST
Design, of section | _Pu.i. Mu.. Pu.. My
subjected to foubt f.ot? | fubt f.. b t?
Compression Force -5 —4
¥ Bending Nonent HB=px f.x10 R=pxf.x10
MU.L.&PU.L. As=udt As=udt
As‘: a As As‘= a As
Compression Failure] Where: Where:
usmg b&t (cm) b&t (mm)
Inderaction Diagram Py, (K9 ) P, (N)
MU.L.(Cm-Kg)= v..(M.t)x 105 MU.L.(mm-N)=MU.L.(kN-m)x106
A, (cm?) A, (mm?
fcu&' fy (Kg\sz) fcu,&' fy (N\mmz)
Check Shear | u = 32 7, - o
- feu - fou
9e. =0.75 5. 9eu =0.24 5.
_ fou - fou
9 wmaz=2.20 5. 9umaz=0.70 Be
q _q_cu_nAs(f'y/bs) q _ch _nAs(fy/lSs)
2 b S T2 b S
n As 0.4 n As 4.0
%52 1, %52 f,
Asb = qsub Asb = qsub
bS  (f,/5)(sina+cosa) | 0S  (£,/55)(sina+cosar)
Where: Where:
bad (cm) b&d (mm)
Qu. (Kg) Qus (N)
9is 9w Yumax (Kg\sz) 99w Yumaz (N/mmz)
A (cm?) A, (mm?)
fo.& fy  (Ko\cm?) fou& £y (N\Mm?)
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Metric System ST
Mtu
Check Qv =
T2 AL te
Shear
T ) 9iu= Mtu (xr;y’) 3 For R—sec.
Torsion 0.85 (x{ +Y;)
Qtu =0.19 f"“ Uty =0.06 f"“
Utu = 2.20 f°“ Qtu = 0.70 f"“
str = Mtu S't
1.7 X1 yi (fy/ZSs)
Aq=2Asty ErtYD) (fy oy
S't Y L.b.
Where: Where:
xityf&'St (cm) xisyi&St (mm)
M., (cm.Kg) My, (mm.N)
Yt o Ttu (Kg\cm?) Yt > Ttu (N\\mm?)
Astr:Asl (cm 2) Ast'r:Asl (mmz)
f..& fy (Kgcm?) fou & £y (NNMM?)
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ST units —» U.S. Customary unats

Sl o plegs el Jgo pliss b Ll g

(System International) el ol Win g 4 (ST) Suasdl Ll
c W yae (@8 pasiudl gl go lda s N, MM & C pa>iuy o
Syl 8 L) ) oLl go g alas¥) Ll Y
( British units or U.S. Customary units.) s s
b, iN & F pabe

(kg=220b | [IN=ozesiD]
7in = 2.54cm 'TTm=39.37in|¥  **

U.S. Customary J ST sl g Josodll i rog JWI Jgand) o

S7 U.S. Customary \

Newton (N) Pounds (1b)
Concentrated 1N = 0.2251b
Load kilo Newton (kN) kilo Pound (Kip)
1KN = 0.225 Kips

Meter (M) Feet (ft)
7m 3.28 ft
centimeter (CM) wnch (iN)
7¢cm 0.39 in
2.54 cm
Meter (M) yard (yd)
17m 1.094 yd
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ST U.S. Customary
W kN/m WU Kip/Ft
Distributed A*****i*& L&i&i&iia
Load | L I I L |
(w) \
1 Nm' = 0.068 Ib/ft
1 KN/m* = 0.068 Kip/ft
Bending o .
Moment M M
(M) M (kN.m) Jladl ol wie | M (Kip.ft) Jla¥dl olus we
M (Nmm) psadill S33kes 3 | M (10.in)  paail) S¥olew 3
1 KNNm = (.737 Kip.ft
71 Nm =~ 8.85 Ib.in
bsd &t (M) Jldl Gl sc (b, d &t (Ft) Jusdl olus e
Dimensions ‘m =~ 328 ft
of sections. — v
b, d &t (mm) padll Sdslew | b, ol KT (IN)  paadil] SToles b
1 Mm= (.04 ft
mm 2 in?
Area of f mm2 = 0.00155 in?
Steel Bars | . &Kl pWall @b Lo aibine paludll wpao Ul i) dnsiiuadl] 4yl
(As) W (F) 2 oD ot gll Eum
EX. 18816 —sDiameter=16 mm | EX. X5 — Diameter= & in
2 5\°
As=1¢:16‘ =201 mm? As=ﬂ:_(l9=o.306m2
Area KN\m 2 Ib/in?
Distributed
Load 1 KN\m? = 0.145 Ib/in?
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ST U.S. Customary

- - 2 -
N\mm? = mMPa = Mega Pascal KIps/in©.= Ks|
Stress Ib/in? = Psi
7 N\mm?2 = (. 145 Ksi
7 N\\mmZ2= 7145 Psi
x. feu - 25 Nmm? = 3625 Psi
ex. £, -360nmm?2 = 52.2 Ksi
PSi 2 lado g Gluysdl duogs wic y KSi 2 4oy wasdl duggs aae
paill S¥sles @8 PSP phisdul o Jlgp ¥ paan o
KN/m 3 Ib/ft 3
Density .
1 kKN/m3= 6.24 Ib/ft
EX. B¢ = 25.0 kNm>= 156 Ib/ft"
EX. Syan= 18.0 kN/m3= 1712 Ib/ft’
modules Of For Concrete For Concrete
Flasticity | Eo=4400 oy (NmM?) | E, =33+8¢ 4T (Psi)
( E) For Steel For Steel
E,=2x105 (Nmm?)| E, =290x%10%(Psi)
TR . 2 .
sorbad il fo, (mmm?) = (wpa) | Tou (b/in') - (psi)
strength
( fg ) 20125130135140145 29001 362514350(507515800)6525
cu
t_};‘."” JL‘-‘;‘" fy (N\mmz) = (MPa) fy (N\mmz) = (MPa)
olaall slas| of
waall | ot 240\350 £y = 240(N\MmM?) = 34800 (Psi)

yield stress
or proof stress

(fy)

st. 360\520 fy = 360(N\Mm?) = 52200 (Psi)
st. 400\600 fy = 400(N\MmM?) = 58000 (Psi)
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ST

U.S. Customary

Rebars

MM 1l gl 4 o gl (3,

EX. 1416 —sDiameter=16 mm

I Sl gl k3 o gl 3

A e pyaie (S

EX. X5 —» Diameter= % in

52
As= w =0.306in?

4 4

@ As X As

@6 | 282mm?2| X2 | 0.049 in?
D8 |50.3mm2 || X3 | 0.1710 in?
DI10| 78.5 mm2 || X4 | 0.196 in?
@ 12| 113 mm? | X5 | 0.306 in?
@ 16| 201 mm? | X6 | 0.441 in?
@D 18| 254 mm2 || X7 | 0.601 in?
B20| 314 mm? || %8 | 0.785 in?
@22 380 mm? || X9 | 0.994 in?
P25 | 490 mm? || X 10| 1.227 in?
@28 615 mm? || X711 | 1.485 in?
D 32| 804 mm? || X12| 1.767 in?
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