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Beams

Referring to its position comparing to slabs
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Intermediate Beam
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Load Distribution from one-way slab
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L £ — g2 e gz 1 N
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Different Cases for One-way Slab
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Load Distribution from one-way slab

[One—way S. Slab I‘>2.00}
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Load Distribution from two-way slab

L _c.- L
[Two-way S. Slab L—<2.OO } B =Ca=(1- 5 (L /L)) forShear
a=C, = (1- %(LS/L)Z) for M oment
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B=C, =12 for Shear
L 27N a=C,= 2/3 for Moment
| / RN :
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Special Cases of Loading
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Load Values
1. Dead Load (D.L)

From Slab ( Own weight of slab (O.Wt) \
W=V

Concrete X YR.Concrete

=1 x1.0x1.0*y
s R.C

1.00 m

— 3 _ 3
[ [ ] 1.00 m
2 -floor cover (F.C)
FL.C. =150 kg/m? = 0.15 t/m? - t

-

From Bearn [|1-Ownweight of Beam(W_ )
WBo_wI: VConcrete X Ya concrete — tB XbeR.C

\_

[ W=V, = (t, xb,, xh)
From Walls wall " wall X YWaII_ w XD, X X'ywa“

Yo -1200 51500 m® b, =12 25¢cm
\.

2.Live Load (L .L)

according to code

3. Total Load ( T.L)
[ WBeam (t/m) = (Wa” Wit. + O. Wt'Beam ) Xx1l4 + WUS (From slab) }
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Live Load Values According to Egyptian Code
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Estimation of t;

tg min = 40cm
: Continuous Slab Continuous Slab Cantilever Beam
Simple Slab =170 3R Sl From tow side
| | y
A A A rAum— S A\ : y

for High Tensile Steel 400/600 (H.T.S)

t g min = Less / 16 L/ 18 L/ 21

c

it is required to check deflection if the span > 10 m

for any other steel type fy /fu

t 5 min = Previous values < (0.4 + fy / 650)
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Value of t;

. Continuous Slab Continuous Slab Cantilever Beam
Slmple Slab From one side | From tow side I
Jay yAN A yAN 5 I 7aN JaN :

Generally

t g =span /10 Span /12

but not less than 40 ecm
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Moment Values

W, t/m

2
WUXL [T T LTI LTI

Q ‘
O Ls

min M =

+ve

Empirical values for B.M (Max difference in load & span < 20% and D.L >L.L)

/ WL2/24 WL224  WL2/24 WL2/9 WZLZZ%
;- T os

/\
WL?/8 W,L,°/11 W,L,%/11
Simply supported continuous two spans
WiL,/24 WLZ/10 WLZ/12
s 5!
W,L,°/12 W,L,°/16 W,L,"/16
\ continuous more than two spans /
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Design of R, C. Beams
M., pport

In case of: difference in load or span 2 20%

: W. L' 3+W, L5 W, w
Uniform Load M _ e e s e
support —  ss5(L,+L",) 7 2, LN

k. P L' 2+k, P, L2 ' |
Concentrat ed Load M - 171 -1 TP2 72 mo
support (L +L,) > L VAN L AN
, y T
AN 7\ L' = i f L' = 0.8L
< L m > <+ L m >
K, & k, 0.168 0.182 0.176 0.158 0.128

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams
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Shear Values

Simply supported beam
0.5 WI‘.
a m b
S.FD © = T2
0.5 WL
. L™ ’
Continuous two spans
0.4 W, L, 0.6 W, L,
+ ] bk,}”\YN C
S.F.D SQ‘-; . \Kk“é% . - . _L%
Lm 0.6 W, L, Lm 0.4 W, L,

Continuous more than two spans
0.4 W, L, 0.5 W, L, 0.5 W, L,

I bM d Fr—
S.F.D EQ, W_’ W’”’ ~—/
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Estimation of b

Rectangular section R-sec.

Possible cases of b T-sec. — internal beam
L-sec. — edge heam

MU
F, b

Cl

E' ;L} JJ/L’ T - sec. L - sec.

Values of b: d= C,

R -sec. CL. to CL. %2 CL.toCL.
b Leastof; 16t +Db 6t . +b
L,/5+b L,/10+b
L, = L L,=08L ! ! L,=07L L, = 2L
Jay A s f~ " —= A—
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Design of Section

s o 930 Em By o 5

C (cover)c = 20-50 mm
Fﬁ

Asmin =0.15% A, H.T.S 360/520
= 0.25% A, for Mild steel 240/350

Asmax =04% A, recommended

A.=bxd
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spry udisaq 1002-£0Z SJJ4

SISQUISJA 2INX3|

c/d

c1

J

C, &)

daloial) dila A &l jasl) asaa

0.1250
0.1375
2.1500
0.1625
0.1750
0.1875
0.2000
0.2125

4.85
4.64
4.46
4.29
4.15
4.02
3.90
3.79

0.826
0.821

0.817 |f.

0.813
0.808
0.804
0.800
0.795

0.2250
0.2375
0.2500
0.2625
0.2750
0.2875
0.3000
0.3125

3.70
3.61
3.53
3.45
3.38
3.32
3.26
3.20

0.791
0.786
0.782
0.778
0.773
0.769
0.765
0.760

0.3250
0.3375
0.3500
0.3625
0.3750
0.3875
0.4000
0.4125

3.15
3.10
3.06
3.00
2.96
2.92
2.89
2.85

0.756
0.752
0.747
0.743
0.739
0.734
0.730
0.726

0.4250
0.4375
0.4500
0.4625
0.4750
0.4875
0.5000

2.82
2.78
275
2.72
2.70
2.67
2.65

0.721
0.717
0.713
0.708
0.704
0.700

0.695 ||

CHART(2-3):ULTIMATE LIMIT DESIGN CHARTS
FOR SIMPLE BENDING & ECCENTRIC FORCE (TENSION FAILURE)

C1 FOR ALL KINDS OF STEEL AND CONCRETE 1

6.00 ) I —— T 0.68
T 1— -
5.50 = d=Cl ;4,5 — 0.70
\ o

5.0 . - 0.72

’ \\ C Ag§ s - — ) ’

ft *ji* d f P
4.50 = ' s = 0.74
\ _—
= [ 7
4.00 — 0.76
7
iy
3.50 0.78
= > K‘“&a
3.00 0.80
L
J’/
250 = 4'2} fot- B 0.82
—¢l Ml =0/125 & C d Ng 42—

2.00 <+ = :q ‘5 ? _§__4§7 ﬁ :"\:;0'84

0.10 0.20 0.30 0.40 0.50

c/d
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Choice of Shear Values

Chose the larger value of shear along the beam span - axis Q..

Q.
05 WL
Simply supported beam S.F.D Zf;ﬂﬁ\ T2 b
0.5 WL
I Lm >l QZ
Q, ‘ 0.4 W, L, Qg-J 0.6 W, L,

» + , b + , C

Continuous two spans s.F.D %7' - %' e
TG Q, 0.6 W, L, L Qs 0.4 W, L,
Continuous more than two spans
Q, 0.4 WL, Q, 05 W, 1, Qs 0.5 WL,

S.F.D 34L.+ . \“\“\“\bm C\”}H\n\

Qs 05 w,L
% le ~ L," 4'|: 2 3
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Critical Sections of Shear

we may use previous values Q,,,, (more safe)

or take the accurate values Q. (safe) as follow:
Wag, Wa,, |
illlllilllli ﬁhllllljilﬁiill
|
]
|
I
iL |
‘Hi
| Qs -CTitCRL St 2t §
| o
S.F.D. L
S.F.D. o
eritical See. at g}-ﬁ - Qmar
Qer- R-vi (4 4)
Simple or Continuous Beam Cantilever Beam

Check of Shear — at critical sections
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Shear Limitations of Beams

Calewlate Allowable Shear Stresses

q. =024 || F., Nmm
Oe

q =0.70 III F_m ﬂl"ll'tmmj
TriLE. ﬁ:
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Check of Shear

q Q cT. 2

Aetual Shear Stress =

Where:
)

Q[rr. (N) = Shear Force Qer.

at Critical Section. X : w
1_]9..;11.! QI‘I‘I-H -.I'hl-F sale 3 -E"!I"Elil:':f Lee

ol (mm) = Effective depth =~ T — 50mm

b (mm) = min. width of the Section.

I | | | |

|
b bzl | CLfL L‘*‘" |~# }i‘f

b=b;+ by b=bs+ bg
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qﬂ: —  Niymm
bd
q
v J b
q{f i{.' qcu q:u“:qﬂ % qﬂmﬂ.t.', qt.l’.:} qﬂmﬂ.
Use min. Strrupe. Fe need Stirrups Increase Dim.

5¢8\m More Than 5 @8\ i bord
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Check of Shear

IF q{:u{' qU'{: qt-"mﬂ-'l:.
Fe need Stirrups more than S5@8\m

qsu = Q'u_ % . ﬂﬂ,{ﬂ\m}
< b S

Fhere : 9., - Shear Stress Taken by Stirrups only.
9 - Actual Shear Stress.

L

q:éﬂ= Shear Stress Taken by Concrete only.
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IF 94, < 9% < Yomas.
Fe need Stirrups more than S5¢@g8\m
n As (F\s.)
Ysu =
bS

Where :
M = No. of Branches. —— = Ag QI go sl gusdl plaws ol
IF using PE —» Aszﬁﬂ.‘i m"f
IF using g 10— A ls/
n=2 Nn=4 @ s =78.5 mnt
b = min. width in the Sec. | ] Fy = 240 N\mm' using Mild Steel

S: Spacing between stirrups in the Long Direction.
b=by+ by Hslall sle3Y) b LIS G UL

X <£50 xS:,,,h- 100 mm
IFb 3400 mm op b>f Take n.4 _, > Lo0mm < -
X3 250mm naz= 200 mm L . i

Dr. Eng. ALaa Ali Bashandy
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

2 TTp 8 —» IF § > 200 mm
Use min. Stirrups. 5@ 8\ mi

S and sy 3 7, As 0 S ausd o0
Assume n=2, ¢8 —» Az-50.3 mni IF S8 ——» IF 100mm<S <200mm
Take no. of stirrups\m' = 1200

Example. 5= I40mm

. « 1000 _ 1000 _
.. No. af stirrups\m < 740 .14

~8g 8 \m

—* [F § < 100 mm
s No. of stirrups\m* > 10 Refused
;. Try another assumption of 71, A,

SIS 555 oyl i

e n | @
i Z | &
2 2 |10
3 7 | &8
7 7 | 70
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ekl da glial padiuial) pealudl) A 3 g0a
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Tl sl A3lgdg Aty OSLa) paas
&) yall)
Reinforcing Rebars



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

bt Zlama) Aty oy Sl Spl s

Simple Beam

4+ 2

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

bl gl gy Al Sl ) g

Simple Beam

2+2+2
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Design of R, C. Beams

daloial) dila A &l jasl) asaa

o) Zlama) ity 3y Sl ag) i

Simple Beam

— ; e
x“-—-f-—-" —
3 A
datum /K_
3 )

£ _’_,-"'"| Fan
[ P 1] o.8d
[—f— 1] 0.8d
o.3d

datum
o F 1] B8
Lg™ Ly
I
I 1
datum / \_
K 3 ] =
07 ard

Dr. Eng. ALaa Ali Bashandy



daloial) 4ila A il jasl) asaal

bl Bl gy oy Sl ) gl

Cantilever Beam

Design of R, C. Beams

datum 5 #?H =1 l
1 A e
r—————"
r 3
- datum 5~ s,
I~ 1 G
2 H— 6 Ehd"t“m | ~
Sr——=r"
datum /"ILI i | [h i — < J]
S I il

[ = 1] 7
— |
3 s
0.3d
datum I
(B A

Lﬁﬁj Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

b)) $lans) il g5 CiSLal

(Lg+0304d)

R0 dgeadlly i g2 50 SRS Eguaily i ) Sl
s 4,

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

I
oyl Jske -
et — et
"-"F#';I— =
Laitia j Flad (o) daiia Fluud (i)
sy p e
F 1 |_ 1 | [ ¥ ‘1?
i — *
5 1
: > ].ﬂ' S13L . *
¥ . "

Sl Edua gl
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i yall) gralass Sl
Reinforcement Detailing

ALB Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

J galud flawl pladiu)

Using Straight Rebars

Simple Beam U

£ | Ehrinkage bors I 2
400 mm I S 400 mm
- — '_.;I t?flﬂm'u~ —
F L U Lh F LY
L .
2
ddersl Joraf-|
| L |

I.r-r%}'_, Stirrup Hangers (01— 0.2) 4,

[ N 0.6 Ag . I I

0.5 Ay
[T TRy ™
A
- - - =
S S Srihags Bew |
t FRTE ut Mihmm, .EE'_'____ t FF 10 ot Sbmm L;_.._'T__
i Sl ge min. Sl
LhJ L h.J

See. 1-1 Sec. 2-2 Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Je M t\gu' P‘.\iﬁm!

Using Straight Rebars
2-spans Beam K//.\\’_A

2 I | FAY | FAY ] |
il I f - ]
e | = J——j—ﬁ
b " ! i M y ]

F'ﬂ -2 I Ly | l_j{
1_lo.e L o.75L _| o.75L s Ll L
Sfirvup Hengers (87— 08) d, Hfirrup Hengers (07— &b ) 4,
.‘"..H" P ~ n‘.‘.‘. ol : - -‘I'ﬁ"-
| ‘ 0.5 Ag * ’—J
r b ﬂ-ld’ i F £ M-d_' » ]
ﬂ-‘i!‘ ' MJ‘!.

L "
|| | —

. 71—1 Sec. 2-2 Seec. 3—3 Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Je W tlgu' P‘.\iﬁm!

Using Straight Rebars

More than 2-spans Beam E-\_/’—';\—‘*ué\—\\_

N—— &\,

& I\
Bl w5 e 2
| 7 1
u b # i e il o
Ly =T | | L | = 5 | 2
| jmr L 18E|_ |.T8L TaL|_
SHrrup Fangers (002 02} 4y Sttrrup Bangern (01— 02) Ay
s . 0.5 Ag i * o5 ds |
‘ F A k1 ! . o A r*
| 0.5 Ag 0.5 Ag
0.5 4
|r B : i i ™ ﬂ'ﬁ A’ i & ':ﬂ-i
o5 A ' , '
® 0.5 Ag
| |
|_.F - .ih. = - oy - - s - -
U ) B
| I | F— | N— | — | —
b b b b
Swo. f—7 See. 2-2 Sea. 3-3 Seo. 4—4 Smo. 5-5
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Je M t\..gu‘ P‘&“‘!

Using Straight Rebars
Over hanging Beam E\__(_,/’;L

| {1.6 Li.“ I L[_. |
S wou _2 Shrinkege bars
“r!ﬂ_ “r"'ﬁ“ IF i yrec e, ¢
I | =5 *g — ..- | !
| E?I‘IJL o.rsL) |
| L | L,

Aq hy" '.'I'm Hangers {l.r-.‘u}_.l,.

[ I‘ B I'.l.;.d..

0.5 A®

tE_.. L'D-J p & t[ -
b

b
See. §=1 Sec, 2-2 Sec. -3

- ]

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Je W tlgu' P‘.\iﬁm!

Using Straight Rebars

Cantilever Beam k\__’/@

r— 11-5 Lc - Lc -

L Ty X r
i S
—

——

L . ’ LN S
. e |
Lis 1ot

S'iﬁz-up Hangers (Il.l--‘ll-l).!l. Ay Caniilever

[[—_\ 0.5 As i ) _/-J

0.5 Ag
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dauSa ol fla) pladiin)

Using Bent Rebars

Simple Beam U

200mm P iwvac I 200 mm
1 e II"-. [
P \\ 1 & __'.
! 45° A 45° )
_ |
0.1 L 0.1 L
| L -
Stirrup Hoangers (0.1 02) d4

[f ) g 1]
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

dauSa ol fla) pladiin)

Using Bent Rebars
2-spans Beam 5‘\_,//;‘\_/4

. L\ __  L\3 .
200 mm 400 smm ' 400 mm 200 mm
— . —-— —1 [ —1 [ — 1
||'- L "l,"'h [ u .lllllll" "l,"".. [ k] ‘ll'llr ] -|'
I ™ i - ™ s 4
l |
‘a. 1L o o A o1 L] |
Stirrup Hangers (00 02) d; Stirrup Hangers (81 0a) A,
— —

[lf “, 0.6 Ax ‘ f"f \ H 0.5 dg / ]|

0.5 Ag

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

dauSa ol fla) pladiin)

Using Bent Rebars

More than 2-spans Beam P\_,/A:-\\___/é\_

,-—L"I.IJ—-I-—L'H‘—“j m,a:m —L\+—

TP FF o (e} emam

— — m— - m_— g ey - ]

s - L -t e 4

5 s " ‘*~ s - -

¥
571 L L\ S+ L\ 5 '-—Lxs—-JEm.s—-'
SHrrup FHangers (00 i) A, SHrrup Hangers (L. ir) A,
r 1 F e Y I
i r
[l- “\ 0.5 A, rd ' \ 0.8 Ay X \—}
0.5 Ay L 0.5 A ‘
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

dauSa ol fla) pladiin)

Using Bent Rebars
Cantilever Beam .li:.\_(_,.f"’;L

: I\3 |
1~ il I
N - N J
M r N & L
||
0.1 L L\

Case 1 [[ N\ asds 7 \4‘ ;

Case 2 [[ N 0854, ; yd N 11

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

L L) L) &

4 Bars 5 Bars 6 Bars 7 Bars 8 Bars
‘[H+“ i __".+._ ,, ‘Hlﬂ‘_“ -—ﬂ-ﬁ*—“m ], Tﬂ-q‘_”_— [
4 Bars 5 Bars 6 Bars 7 Bars 8 Bars

not «
Symmetrie See.

6 Bars 7 Bars 9 Bars

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

. 6m 3m 1m
Example: . —
For the given plan it is required to: B B
Calculate loads for slabs & Beams am| [[B} s, B, s, (B3
Data:
e s I T E T
FL.C = 150 kg/m? Gy
L.L = 300 kg/m? Sm S3 S, |l S
Steel Grade 360/520 Cs
-__.-.._____._._._________ _______-
R . 1.5 S
Solution:
- B
Slabs S, — t,=400/40 = 10 cm 1

To have slab thickness t; S, — t,=300/45=6.67cm L tgke t,= 12 cm
S, — t,=500/45=11.1cm

—

D.L = (0.12 m * 2.5 t/m3)+ 0.15 t/m2 = 0.45 t/m?
L.L =0.3 t/m2

Wu, = 1.4x 0.45t/m2+ 1.6 x 0.3 t/m2 = 1.11 t/m?

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams

daloial) dila A &l jasl) asaa

§)
For s r:Z:]"S 6m 3m  1m
— trapezoidal C,=0.67 & C,=0.85 G |
—_— e —————
— triangle C,=12 & C,=2/3 SOM MY A
a e !e\\\ _t// jl: Y 2!;
; ol (B s T 5,
: // < PN €=
For S, r=2-133 I N T N |
- _ _ MBI AT [
— trapezoidal C,=063 & C_,=0.81 < I olile Ty llle-
— triang| = = SOE --Se-< DT %4 3lISs
gle C,=12 & C,.=2/3 Z/' 3: )\2:
B TR SR IN |RTThN||
: Lot [Loo AR GREAA
ForS; r=—=12 ey Vb vy |
5 B,

— trapezoidal C,=0582 & C_=0.769

— triangle C,=12 & C_,=2/3

5

— trapezoidal C,=0.701 & C_=0.881

— triangle C,=12 & C_,=2/3

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Beams

B4 t;=span/10=600/10=60cm
W, (W,&W,) t/m'
take t; =60 cm B}A“**“*“**LBZ

77777777

O. wt.of beam = 0.25x 0.6 x 25t/m3=0.375t/m 6m 0

Wall weight = W,,,, = 0.25 (width) x 2.7 (height) X 1.8 (y,,4 = 1.2 — 1.8 t/m?) = 1.2 t/m"

W, =W, = (Wus X "7 ) + (14x0.wt) + (L4xW,,,)

_ (1.11t/m2 X ”Tm j + 1.4X0375 t/m+ 14x 1.2 = 2.95 t/m'

2.95 t/m'
6 3 1
i G‘I“ ‘“i‘“l BI”Z;,**“‘*““‘ABZ
e 7
8.85 t'lt 6™ 1‘ 8.85 t
4m B, S, By S, Bg
=== = e =
2
Sm S3 S, || s B. M. D. w
G3 13.275 m.t
s = --.—. e e e ._._-
I.ST Sg
A

1 Dr. Eng. ALaa Ali Bashandy



daloial) dila A &l jasl) asaa
8.85t

Design of R, C. Beams

Bl
Part _ab a [
Walz(WuS x e x C3J+(1.4XO.Wt)+(1.4xwwa”)
2 1 4m . 5m 1.5m,
:(1.11t/m2 X 47m X %j +(1.4x0.3125t/m' )+(1.4x1.2 ) = 3.228 t/m'
Welz[WuS X L? X cej+ (1.4x0.wt )+ (1.4xW,,)
:(1.11t/m2 X 47”” X %j + (1.4x0.3125t/m' )+ (1.4x1.2 ) = 3.605 t/m' , 6m Sm__1m
| G |
..._..'-.._._._._._._._.1_._._._._._._._...._._._._._._._-'
Part _bc
4m B, S, By S, Bg
Wal:(Wus X L? X Caj+(1.4x0.wt)+(1.4xwwa,,) I .l
Gy
,_5m 1 . .
:(1.11t/m X == X Ej +(1.4x0.3125t/m' )+(1.4x1.2 ) = 3.505 t/m'" Sm Ss S, |5,
i Gs |
L ._._..-.._._._._._._._.__._._._._._._._...._._._._._._._-
Welz(WuS X = X Cej+ (1.4x0.wt )+ (1.4xW,,) LSy Sg
5m 2 B,
=(1.11t/m2 X = X 5) + (1.4x0.3125t/m' )+ (1.4x1.2 ) = 3.977 t/m
Part_cd
1.4x0.3125 t/m'+ 14x 1.2 = 2.1175 t/m'
Dr. Eng. ALaa Ali Bashandy
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

8.85 t
Bl
3.228 tYm'_ [ |3|'|5(|)£|3|t{n|1\| [ »—rrJl
AI I I I I O I I | IA é Shear
Gl G2 G3
' 4m ' 5m 15m

Moment Values of B1

8.85 t
3.605 t/m' _ f’i'???ﬁ(r?h 2.§|;75 t/m'
AIIIIIIIIIII_A & Moment
G1 G2 G3
' 4m | 5m 1.5 m
Msupp, = 9514 m.t or W1L12/9 P2X Lc + WCL02 /2 =15.66m.t
VE'}.EZ\/Q W.L./2
B~ suD
5.244 m.t W,L,%/11 W,L,%/11 6.214 m.t

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

B2

tg =span/12=500/12 =41.67cm RB,
take ty; =50 cm a

O. wt. of beam = 0.25x 0.5 x 2.5t/m3=0.3125 t/m'

. 4 m . 5m .1'5 m
Part ab ! ' T
wa2=(WuS X "7 X Caj+ (1.4x0.wt) + (14xW,,)

:(1.11t/m2 X — X Ej + (1.11 t/m? X37m X 0.63) + 1.4x0.3125 t/m'+ 14x 1.2 = 4.276 t/m'

4.275t/m'\  4.475t/m' 21175 tm'

-&IIIIIIIlllll_llllllllllll_l_l_l_lshear

WeZ:(WuS X % X Cej+ (1.4 xO.wt)+ (1.4 xW,,) 4m 5m 1.5m

(1 11 t/m? x 47”" X zj +(1.11t/m2 x37m x0.81j+ 1.4%03125 t/m'+ 1.4x 1.2 = 4.954 t/m'

4.954 t/m'  5.257t/m' 21175 tm!
|||||||||||||=IIIIIIIIIIII_|_|_|_|

Part bc < = = Moment
4 m 5m 1.5m

W, = (1.11t/m2 X 57”‘ X %) n (1.11 t/m? x‘Q’Tm X 0.582} + 14x0.3125 tm'+ 14x 1.2 = 4.475 t/m

W, = (1.11 t/m? x 47”1 X gj +(1.11t/m2 x37m x0.769j+ 1.4x0.3125 t/m'+ 14x 1.2 = 5257 t/m

Part cd

W,=W,= 14x0.3125 t/m+ 14x 1.2 = 2.1175 t/m'
Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams 885 t Aaliall Al Al &l jall) anana

B2 4275t/m'  4.475t/m 2.1115 t/m\
o e e e e e e e e e N Y N N I
.8.1 3 £§ Shear
. 4m . 5m . .
| 1.5m
+8.85t
0.4x4.276x4 = 6.84 t 0.6x4.475x5 =13.43 t 3.176t

W L 8.85t
Q, ‘ 0.4 W, L, Q; 0.6 W,L, °°\l
. + ] b\m \C
S.F.D 3k 4% Wé
Q, 0.6 W, L, Qs 0.4 w,L,

L™ L,™

0.6x4.276x4 = 10.26 t ®  0.4x4.475x5 + 8.85 = 17.8 t

Moment Values of B2 el
4.954 t/m'  5.257 t/m! 2.11I‘75 t/m
e e e e e e A Y I I

4m . 5m .1.5rln

2/0 =8.81 m.t PxL W.L.2/2=15.66m.t
M. =12.734m.t or WMika®/9 " o "

Supp. W2L22/9 =14.61 m.t WC|_C2/ 2
k\__,-//;\‘"-«-_____.—- B. M. D.
6.656 m.t W,L,2/11 W,L,%/11 10.67 m.t

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

B3 c

Part ab Am 5m

W Lot span = (Wus X "7 X Caj+ (1.4x0.wt )+(1.4xW,,)
(1 11 t/m? x 37”] x 0. 63} +(1.12 tm® x 1m) +(1.4x0.3125t/m' )+ (1.4x1.2 )= 4.276 t/im'
W, et span ( S X cej+ (1.4x0.wt )+(1.4xW,,)

(1 11 t/m? X 37”‘ X 081j +(1.11 t/m? x 1m) +(1.4x0.3125t/m' )+ (1.4x1.2 )= 4576 t/m

Part _bc
W rightspan = (Wu X L? )+ (L.4x0.wt )+(1.4xW,,)

(1 11 t/m* x =— x 0701) +(1.11 tm® x 1m) +(1.4x0.3125t/m' )+ (1.4x1.2 )= 4.395 t/m

r\J‘l_

e3 RightSpan = (WU X j (1 4XO Wt) (1'4xwwall)

(1 11 tm’ x 2= x 0. 881] +(1.12 tm® x 1m) +(1.4x0.3125t/m' )+ (1.4x1.2 )= 4.694 t/m

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams

B3
4.276 t/m\ 4.395 t/m!
pemmmemmesmas BB BEBEEEEEEEN|
- e
G_l 4m e 5m G_3
Moment Values of B3
4.576 t/m\ 4.694 t/m\
eemmmesmmmmmslEBEEEEREEENR
e e
G_l 4m G? 5m G_3
2
or Wibi® 4304 mt
W,L,2/9

W,L,2/11
6.656 m.t

W,L,%/11
10.67 m.t

Shear

Moment

B. M. D.

daloial) dila A &l jasl) asaa
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Main Beams (Girders)

Rg2
to =span/10=900/10=90cm l
6= P LLLLLT {11
take t; =90 cm
O. wt. of main beam/ girder = 0.25 x 0.9 x 2.5 t/m3 = 0.5625 t/m'
6.842 t
We, (W, = w, = 3.732 t/m}
[ T [ ] ]
&l 6.0 m 3.0m

RB2 at pointa= 0-4 X (4.267 t/m' x 4 m) = 6.842 t

A
Wy, =W, o, =W, g, = Zspa;ea +(1.4x0.wt )+(1.4xW,,,)

1.11t/m? X [[(ZmZGm) X 2m}+B X 3m x1.5mD
+

9m

(1.4x0.5625 t/m' )+(1.4x1.2 ) = 3.732 t/m'

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

R
I 14!
6.842 t
Wg, (W, = w, = 3.732 t/m}
I . 2
4 4
19.075 t 6.0 m 3.0m | 21.36¢

47.29 m.t

M., = 48.75m.t

max ~
Distance 5.11 m from left supp.

Dr. Eng. ALaa Ali Bashandy



Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Rp2
NN l¢u
TTTT7T1 I T1

23.69t
Wg, (W, =w,= 4.997 t/m))

G2 [ T T T T T T T T9 T [ ]
6.0 m 3.0m

Rg2 atpointb = Wap *L=4.276 t/m'x 4 m + 4.475t/m'x5m =23.69t

A
W, =W, o, =W, g, = Zspa;ea +(1.4x0.wt )+(1.4xW,,,)

o s L[@Zm;Bm} ) ij +{1m;6m} " Z_Sm} R [G X 3mx1.5m]x2D )

9m

(1.4x0.5625 t/m')+(1.4x1.2) = 4.884 t/m'

Dr. Eng. ALaa Ali Bashandy
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= lez
e b
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Rp2
20.455t
G3 Wgs (W, =w,= 4.38 t/m))
L 1 [T« [ [ ]
Rg2 atpointe=0-4X WL +P+MIL =6.842t . 30

RB2 atpointc = 04 X 4.475 X 5 + 8.85 + (8.85x1.5 + (2.1175 x (L, 2/2))/5) = 20.455 t

A
W, =W, s =W, = Zspa;ea +(1.4x0.wt )+(1.4xW,,,)

1.11t/m?* x (Klm;ij X 2.5m}+B X 3m xl.Sm} +[125 X 6m

— :D 1.4x0.5625 t/m' 14x1.2
o +(1.4x m' )+(1.4x1.2)

= 438 t/m'

Dr. Eng. ALaa Ali Bashandy
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20.455t

26.53 t 60m 30m 33.351

80.34 m.t
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Design of R, C. Beams Aatal) Lla i) & pasl) aganal

Moment Values of beams

Wupeam t/m'
[TTTTTITITITITITITTITTITITI
L
WL?/24 WL?/24 WL?/24 WL?/9 WL?/24
/5 2\ i 7A) 7\
WL?/8 WL2/11 WL4/11
WL2/24 WL?/10 WL2%/12
A Fa) Fa) .
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