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HS20  8kips36KN 32 kips 144 kN 32 kips 144 kN
HS 15 6 kips 27 kN 24 kips 108 kN 24 kips 108 kN
2 _

ot 141t o ¢ v o
427 m —_—c

0.1 Poaw 0.4W

01w E::] Eb

04w 04 W
W = combined weight on the first two axles which is the same R = 72 b (HS 20)
as for the corresponding ft truck (4.27 to 9.14 m) i )
V = variable spacing 14 to 30 ft inclusive spacing to 14 ¢1_4'
*  be used is that. which produces maximum stresses. 8 32 ‘ 32
|
1 al a l
Max. moment a=233
s T S T General location of maximum moment due to
@ @ - truck loadings is as shown {with HS 20 values)
i .
HA 20 8 kips 36 kN 32 kips 144 kN
H5 15 6 kips 27 kN 24 kips 108 kN v
H10 4 kips 18 kN 16 kips 72 kN Wilength
e " N Truck Moment Shear
~ bt 427 m ‘o
o'o'! W = total weight ! o kip/ft | kN/m kip | kN { kip kN
[E g01W  of truck ' 04 W HS20 106401 93 [ 18 | 80 | 26 | 116
2gog | andfoad | ™ H20 }o640| 93 [ 18 | 80 | 26 | 116
L“’ - HS15 104801 7.0 {135 60 |195 | a7
- 3 T ] H 15 0.480 7.0 1351 60 ] 195 87
~lEOIW ' 0.4 W H10- [0320] 47 | 9 | 40 | 13 | g
o
(o]

V placed anywhere on span to produce maximum effect

Wilenght and covers full lane width
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. Shear Wl
01 De,sign (orsiderations ~
) Navying shear Thal is maximum @t he bace
g_&‘b Varying flexure that is watimm gt 4he base and
- produces compression on ane end of the wual aﬂ&
Tension on the appesite end.
0. bravily lond. that praduce compression on the wuall
122 Design of waH Shear
The design. of shear wiall follows the came agovoach as that
gs that for beams. Dem an o the horizontal cedtion Per shear
i the plane 0\0 wall is base on |
Q (f)\/y\ ) 4
e \/n = Ve +Vs 2)
=~ E::ﬁr\" Vn < 265J% bd (loase on Jests of wall) (3)
LL\L where b, = The thickness of the wall
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length of the wall Js, 08 hs)
The sheay dvenglh provided by the CﬁmrEt for wall.
= e gl (ompression |
Ve~ 053Th d @
- Nt gl Tengion - |
Ve= 053 (1+0malY “;%)JF bd 5
where. Ny The w"adored axiol force Taken as ﬂEgﬁtJ[!VE

A%\ = The. gvoss _Crossfsecfional ared 0? “\e wall
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the amount of vertical Shear reinforcement needed increases

I+ Vo < Ve, the minimom veindorcement previously gpedfied
is supplied in the eq.(8) and. (10)

8 Vo< OVe/2 The minimum_ veinforcement  also must be
Ast y 0.0012 S,b for No tbmm or smaller bayrs

Or Aw ¥ 00015Sh for No.20mm or larger bars

12.3. Defsiqn 01[ walls : F !exur_e
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 Where /b < 4 / (2+ o.g5p1fmb¥'c /Astty)
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L ELED ) e As
[ I I

longifug\méxt 3feel (Veﬁ@()
Ast = mu/P'j(JWCw) (i2)




2.4 Design Exomples - @
A three ~sfory wal s bjected 1o factored wind forces as
Jhoun In 9!’% below . The wall is 4.5 m Lm and 20 M. Thick
Design veinforcemerl for the wall al the ]OITST level belween the
base ond second Qloor Gwen Pc =210 kSC and @zaooo e

56T , 126 T
— % =1 !
265 ’
2127 L 0% T aot (T-m)
) ; ]
2
Cor T QQ[
i), | T T T o4
fer °h€£ﬂ: ,.2_% } 4A6.7é
77 Y e o , ,
’ Asom hear diagram  Moment dsaqvam

Facfomﬁ lateral wmd lbads U=0.75(1.5W)
ol
Because shear is constart over the Firsh level the enfire
365 M height s deslgned for the same shear force
C\qu(c MAXIMURC %hear smengﬂn QQTMIHﬁ’d
Asswme d= O&Qw _0.B3x420 = 360 Im_
= @\ < ¢, b’:‘)\/gcbd)
So . \fkJ = ZG%X!O%$O.85(Z,65J2|O x POX360)
B0 ¢ 225.02XC kg OK
Defermine chear afrenglly provided oy aerete Ve
Ve = 053 hd
= 05320 * 20%3k0
95. 510 kg

0



0 85%55 10> | &
Whidﬂ Nu= 6D XIOBL@. >(}5V(’,_—, 4‘7.005x:05 L?,
Since this shear veinPorcement must be. provided |
b Vo - Va/Q-Ve =(68x10°-47 005><103>/O.B5
- 63707085 55.5xC

— 24940 \% l:\j hovizontal sheay

feintorcement Av,
from €q.(6)

Ao /%2 _ \/S/%d
| - 2470/ (2000 340)
| 002287  om*/om.
We minimum \noﬂzonfal reimforeement
Aoh /S~ 000D 00025720 = 0.05 o om.
> 0.02297
ﬂqejn minimom xﬂequivemeﬂ% enrol s Ash / 32 = 0,05 @m?'/m
The 2pBeing 22 sl vol exceed Le/5 or 2b or 45 op
- % ¢ /s =4s0/5 — a0 o
& :bb =3x20 = bD U
< 45 o
Use %2 € 45 om.
Using Jﬂuo Cmtﬁms (5126) 01t S}Gd @md“’w_mm
Ao = 2x41> = 2260m* 3
Se = 2.26/005- 45.2 oM
There,porc the spacmﬁ S2=45 UL Ind 12 mne OP [ﬂqevs
of hovizontal vén forcement
Defexmine the requived verfical shear veinforcemerit A
ne =i | /AL N
A_\_yy = [0.00LD +OJD(Q.9— hbf/pw)g f\g_z\zg “o,oozb)jb

D)

)




®

Asu_\: - [O. 0025 +o.5(25~10-?[6/4,5)( 2,26 _ 0.0025)] 20

Y 45%20
- - 005 wF/om.

Which is the same ge the horizontal verforcoment . TF
Ao, s Confiolled by minimom veguivements Ao glso be amflled
by the minjmont valoes,

Theveore vertical chear veinforcement glse can be
pm\fideé \og U%mg vizmn af 20 om.

Determine moment eapacily with vertical sfee] provided
tor shear, Verfical shear Yemgorceme)vff s effective
Hexore Using Eg. (im) |

N My = ¢[O5Agt% Q\xr (‘“Z/ﬁwﬂ

> At = 2auxas0/tn - 206 om*
2= 1/[ 2+ 0.85\§%b9u/A3t?3} ;E?O,?)S

= 1/ 1240850955 210% 20 x 420 /(22203000 |
s = 0.0498 |
So that g
Myu=049 {Oﬁ_x 22.6x5000% 450 (1-0,0496) 3"
- 30500° kg < M= 4467610
Bt woment Rom faclored wind load s 4457 00° - S0
additional Vertical steel s needed at end sechions for Plexure
Mo = Mo Mo (44675 120810 = 21634x16 lq»m
Som eq (12) |

fo = Mo/ cﬁ%m

i - e [ i { 4 . ]
Wnere (o = The widly g1 \boUYW()*.Z\Y—\yJ element 1.0 L} ;
: {
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As — 3\§3exioz’xnoo _ 208 ogm?

2000 (450 -100)
N Usih3 10720 min (As=21.4 omz) ﬁ
The wall min?omﬁmerﬂ delail [
+ o ot ptemeosom | fo Tersiy
wl [ T
L\‘n’?ﬂ\l\ 12 i .@o. 200, | l\‘

COVeri‘r\S 3 Ol 45 TTTee———
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Ex. Shear desion of walk. Inves’fiqa"e the shear and flexural SJD‘BI@(H for The wall
Showrt _

A\F 2.40m |
. . + Given : thickness of twall ,b= 20 om.
Vu‘:ﬁ, ,
fea 210 kse
—.-'5".6YYL
hﬁ' ‘F’j- 4000 e .
7 77 777 ¢=O’65
Sol” | .
=1 Gleddle  maximum shear and Str’ength permitted
M € PVn
When Vo = 2.65VF B (=20 7 of depth eqval to effective depth d)
= 265&1—01 % 202142 x!c')?’ d:: 0.BX240= 192 m.
=146 T -

W = 0.85%[47.46
=12524 T > T ok
2. Caleutale Shear strength  provided by concrete Ve
Gilical section for shear.
laf2 ~24l - 120 M (Govern)
he/2 =36/2 =180 M

hence Vi =0.075VF bd + Nu%
4- fus

or \/’C=[o.16J?Z‘ v Jw (035470 +0.2Nu/b1ur)]:bd

mU/\{u - /2
where d-o08le -08(240) . 192 om —
M= 0 | | 24
My = (3.60-1.20) Vi, = 24Vy  _ 240 T-cm. 1 \();_ﬂj‘f_d‘l:
J 2
ST 77




substitate in both equation |

or® [o.lbfz_x_(;‘ + 240(03%ZI0)+ O]zoxm ~45.63 T  (governy
240 - 120

then V=017 > d\V/2 ~ 0ss5x4563/2

= [9.40 Tommes
Shear Reinforcement must e required. to provied.
>, (alwlale requived horizortal shear reinforement
Vu € OWn
When San, = (Ve +Vs) Ve = Avly d/5,
L
or Vo = OVe 4 QDA\ngd_
Sz
Solving for '
T A L (Va9
S doiyd
= (M- 0.85-452)x10° . 0.07999 M
0.85% 4000% 192 .
For 2-Yi2mm 5 3, - 2% 113 = 2826 Om -
v ©.07934 £
2-Y1emms S = 2x2.01 = 50.25 M
0. 01749
Maximum  spacing ot greater than the  smaller of
le/s = 20075 - 48 m
ab - 3x20 = 60 om

or - 85 o
Ue 2-Y12mm €0.25 M.

(hecle p » 00025

P = Ar _ 2¢xLI3 - coom2 ¥ 0.0025 OK.
A% 20%2s :



4. Celeulale verticol shear remforement

Ph & =0.0025 +05(2.5~ hw/| )( p -0.0025)
=00025 + 05 (2.5 ~ 3.60/2.40)(0.0045-0.0025)

= 00035
Use 2v12 mm €0.250m
5. Design for flexure

Mu=Voh, = Ax3.6 = 3276 m

Asiﬁj (d- Q. 59 >
fc b
Compute
Mu .  327.6%1000x% 1000 =~ 0.235
¢ fcbd? 0.9% 210% 20 1422

Fom table @ - 028

Ao, Fbd = Tfebd - ozexaloxzoxuaz _ 56.018 onl
{'B 4000

Use 12-Y25 MM (As=5892) Mn = 412,49 T-m

My = 27214 T-my 327.6 T-m (OK)
6. Reinforcement Detail

1 R ; 2.40 - .
J o
W T Y TNy vy ‘2#25,‘“”
N
4_ g -] ,‘ oR_8 2 TN ST 2
2¥25mm s A
o Livemmeozs

T





