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In a nutshell,

1. Transform stain into a horizontal next . member

2. Defh factored load (Wine-wa)

3.Check donow w/ dree (donov from tag)

4.Compute neinf . (main & shrinkage Reinf)

5. Designstain beam



S04 18112

surenade&

Lee
combined lab repo

v
cantilever

- - > cunshade
W

61 4
"

Is "

F S

21
v

WLL = 10 pef [LL due tonoin retention

cnow]

4" 3"

targ: = 3 . 5 "

wa= x150
w = 12 DL + 16LL3

WL = 18 pef
-> 43 . 75

Mu =2

d-check -> drea= -

-.;
↓prov

= 3 .5-1 = 2. 5 "

E
11

b = 12



AYA=..#

As
, min

= 0. 0018 be
Cheek

-

S = 12x , Smar = 31 or It

Smin = --

-

v
An,

temp
As,
main

F-
0008

v



intel

Arbutun
ana

Parapet wall

3 Slab &wee thickneanort

21

↓

Lintel 6"

↑

default
Window
4t if not given

-16" -

51



from
report -

Pontion
bea

jo H -+ a +
L

6

-
Lintel ↳
-b: 6-

tan60=
=> x = 1 . 151

a = 6 1 - (2X 2:25 = 3. 71

Load from brickwall : unfactored
-2

Ld = (6 + 3. 7) x2xx128
-

anen

-
vol



Load from clab : factored
T

W = from report

Wh

Area bxh

R
7- =
↳

->
- 34

-
I + ->

Load from Lintel :

6' xi x150

10
" 6 -

unfactored

Load from sunshade

↳ x2X150

-unfactoredo

LL = 20 per
-We this on report

-

Total load = 1 . 2 [W, +w
,

+ wy] +we + 16wc = --



moment calculation :

Mu=

d-check : don : 6-1 . 5 " L= 6
/

Reinf :, spacing :

As,

temp a Shrink

-

- As
,
main

do combined diagram



wallFoundation Design :

-
Snow two foundation on report ; assume two stone

1. Load from slab :

p .
w = [ -> slab wh = Ex15o

No .
of Stoney = 2EP Roof : L. L = 50% of Lit

D . L = Slab wa + FF.

Topical floor DL = 2 (slab wf + FF . + p.w)

LL = 2XLiL

Total Id
,

LL: Floor + Roof

DL : Roof DL + Floor DL



2. From Sunshade : ---

3. From Lintel : ---

4.From wall : = 10xx1X120

5.
PL to GL Wi : 1.5xxLX120

· p = 1 + 2+ 3 + 4 + 5 -> 1b/ft

TL = DL + L. L -> 13/ft2 I A = < X (27' +#]x
Alb-> 1b/fA =---

-xS

Foundation we : 10% P

7 upper rounding

fallowable=
Let 2300

pef
- =

5

increase
by

~

-B-



Check :

Edu self wit =...

From face ,
find B and check

if check failed, redo with larger value

Forexam

Last portion ;
p may be given

including check

-

Next Monday -> assessment

Syllabus -> only foundation



Rough/Sunshade & Lintel Design 21/12

I 36.25. ↑ 3625
6"I -

6"

-

I 5 ↓

14. 51

-

17. 4

-

8 .7.

-

plan view

Sunshade :

-

y
" --------

a "

- ↓ J

-101- 2 I



T

4
1/ T- 3.5 "
↓ L

↑

I

---

tong : 3. 5 "

: self wt= x 150 pef = 43 . 75 pet

Live load : 18 pef

: Factored load : 1 . 2 DL + 1 .6 LL

= 1.2x43 . 75 + 16X10 pef

= 68. 5 pef

Hence Mmau: : 137 lb-ft

68. 5 puf

↓ ↓ ↓ ↓ ↓

I

I

I

- 21-
I

I
I

I I

I 10

If !I

137



-check

P0005 = 0. 0255

Mu = 0 pbdfo (1-0 . 59 for
= 0 . 137 X 12 = 0 .9x00255x12xdx50(10 ·50X
=> d = 0.375") (dpnov : 3 .5"-1" = 2.5") Tok]

Reinforcement:

As
, min = 0.0018bt = 0. 0018x12X3 . 5 : 0. 076 in h

0.
107412

↳50 12"

As : muto ; a=b
&
Lot 25" ↑ 5-

As = 8 . 015 in2 ;
a : 0 . 014 in

-> 0 . 076 in?

Spacing

Smin = 1 :5t = 1 . 5x 3. 5 = 5. 5
"

Smar = min (3A , 18") = 10 . 5
"

S= 12 : 17
"

-> 10 . 5 " ##3 00. 5"((c)



Rough/Foundation Design 21/12

Using manual data :

I 27 1- 27

-

,
12 < &

-

X
S

-

f
Stoney plan view

roof
No .

z

z
↓ -

T ↑
5. 5"

of and
stones

-
floor

of
get etres

->"
floom
X

- PLT
1 .51

G . L ·

Section view



Total unfactored load :

1) From slab :

Floor : DL + LL = (Selfwt FF) + 1 . L

(peny
= (EX150 + 25) + 40 psf
= 93. 75 + 40 psf

= 133 . 75 psf

Roof : DL + LL = DL + 50 % of It on floor

= 93 . 75+ 4040.5 psf

= 113 . 75 psf

Load = 133 .75x2 + 113. 75 = 381 .25 psf
Totalld = 381. 25 x 126 = 48038 lb

UDL = 10008 : 1780 13/ft Tributary area

27 I =+5 X6 = 126 fft

2) From sunshade:

D. L = 150 x (8x2X) = 700 13

L . L = 18 x (8x2) = 165 lb

: Total = 760 16

868
: UDL = - 32 1b/ff

27



3)From lintel :

Total Id = self wo : 150x[xx8) = 500 l

UDL= = 18. 5 lb/ft

4) From wall :

Total Id = self wa = 120 x /X10x1) = 1000 16/ft

53 From D . L to GL :

Total Id = 120x(15xx1) = 150 13/fA

: Total Id on foundation
, p = 1780 +2[32405+1000) + 150 16/ft

= 40311b/fA

For foundation, let self wa, w = 10 % of P

= 403 lb/ft

For QU : 2300 13/fAY B=
P

: 1 . 931 = 23" -25"

check i
->7

Wast : 120x(10x15X12+ 15X6 + 20x6+ 25X6 -15- G
T

↓ 25X3)X + x150

->
= 591 1b/ft 31-



B:Pos :25



21/12

Using own data :

I 36.25. ↑ 3625

-

145
- Ess/

↓ 21.75' +

-

17. 4

-

8 .7.

of
Stoney plan view roof

No . z
↓ -

T ↑ g"
of and

stones

floom
T

it storey

->"
of

floom
X

- PLT
1 .51

G . L ·

Section view



WSD method

Total unfactored load,

1) From slab :

Floor
,
DL = Self at + FF

= 150x* + 25 = 137 .5 psf

LL = 40 psf
: Load : 177 . 5 psf

Roof, DL = 137 . 5 psf

LL = 50 % of 40 : 20 psf

: Load : 157 . 5 psf

Area : 66. 25+ 21.75x7 .25 = 210 . 25 fh

-
: Total Id = [(177· 5x2)+ 157. 5]x210 . 25 lb

= 107753 . 1 lb

: UDL: = 2073 If

2) From sunshade :

DL = 150x (x2x6) M
E ↓

3
= 525 lb ↓ -

LL : 10 psf -> 10x (2x5) : 0016 12 >

: Total = 625 lb

: UDL=25
= 17 . 24 M/SA



3) From lintel :

Total lb : self wt : 150xXX6 = 375 lb

UDL: = 10 . 34 lb/ft

4) From wall :

UDL : 120x (*x 10x1) = 1000 lb/fA

5) From P . L to GL:

VDL = 128x(x1 . 5x1) = 150 16/ft

: total Id from above
,

p = 2973 + 2[17 . 24 + 10 . 34 + 1000) + 150 lb/ft

= 5178 13/ft

Assume
, of of foundation = 0 . 1x5178 : 517. 8 13/ft

- Total Id on foundation : 5178 + 517 . 8 = 5699 1b/ft

fall : 2300 1b/fA

Required B= : 2 . 40 = 207"

Check :

Waet = 120x (10N . 5X12 + 15x6 + 20x6 + 25X6

+ 30x6 + 30x3)X
+ 150x lb/ft

= 768. 8 lb Ift

Bact=
76

: 2 .
0 = 33 .7 "



Wrevised = 120 (18x 15x12 + 1546 + 20x6 + 25x6 + 30x6 + 3546 + 35x3)h
↓ 180x 13/ft

= 972 1b/ft

Brevised : E 2. : 348"Lb5"LOK



So5 & 1/01/2026

slab bridge

111IIIIIII beam
ledge

Deck slab curb

-> 18( 201 > 18"

-> Clean span
->

Beck slab

↑
Abutment

I Eff. Span I

S

Liveloadmuck Id Daddeut of slab
ii)Lane Id ii) From weaning course

1 ton = 2000 lb

ImuckId
Truck ↑ nailing
↑ > 15 for <

20ton standardizedpe- - -
i) H15-44 & H28-44 in

1944
-

-

I beam

ii) HS 15-44 & HS25-44

Yemitrailen Truck
**& Truck load distribution figure

↓

Lane Id

-canAne
a

Two Ids to be summed

concentrated Id
,

UDL

VDL
m



WSD method

Effective Spani

S : C btwn supports

= clean spant"
= 201 ++

"

-

SCKdistbtwnsupportSinai whicheven isany
smaller

S2 = Clean span + slab thickness

Determine moment individually for eachAspe Id

Dead Idi

WDL = SW + weaning course

Ma=
x Tine

M
~

Live Id : if not
,

use sid

w = 4881b/fA+ H15
,

HS15

I

W = 648 1b/ff -H28 -
E = 4+ 0 .6) 17 7 H328

-E +

conc . Id

Multrucks beginn ↑Iv wheel load distribution width
~

MacLeane):S
S

eb-feft - 2 lane

P based on Reay e. g .,
for HS15
-thuss

Pctnuck) = 12 ,0001b ; Plane) = 13 , 500 Ab



Impact Id : - > sudden break, vibrate, ..

Factor, If= 10 . 3

m =
= [FX McL

Moesign : MartMu + Me

Main Reinforcement :

fe = 0 .45f, Eg = 29008 Ksi

fs = 0 . 48 fo Ec = 57000 fi psi
6 On mone

Is
n = Eme fa

1:ni = 1- lys

-12"

Mc : 1/2 fc kibd

=> d = -- -

T

Anea : d+ 1 . 5 < Aprov Ceanlierry 88888 ↓

"
if doesn't satisfy ,

medo w/A : tree

As:xd 111IIIIIII

S distribu
yoo o o 0 o

main

8. 4 fy eff. Span

(soy to As
,
main

-> 18+- 20- 187

a
-> Clean span

->

distribution ban

↑
Abutment

I Eff. Span I

S



Temp & Shrinkage: inft

check for min neinf.

fra 1 . 2 Man [Moesign -> OK

Men = Enter
if not ok, increase slab thickness (use own discretion

for how mush to

increase)



Edge beam

↳ slightly less than 24"
Curb

↑ customers to use 24 " for

& 181 design
↓

&
S.w= x1501b/ft

Railing = 151b/ft - use in report

Wo = ---

Ma=
Muc = 8 . 1 X PXS P = 12K

,
151 for memo,

not be given

Moesign = Mac +Mir

d-check ,

Amainhtt
Detailing [Stirrup optional]



506 08/81

Bridge

1. slab bridge
2.Steel bridge

3. Prestnessed E ginder

↓
t -

I I

45m

8
8

4. T-ginden

5 . Borell

Span : 30-40m

Metro-> pre-cast

foraesthetic

130-y0m->

Deck fied Half through
Anch Anch



-

6. Balanced cantileven for large span

balanced- constructed

-
-
-

T
cast -
together

-

-

Panabolic -> cantileven BmB

In riven bez - mone pillar

means moreriver obstruction

unexpected effect on bank

Bridge heigh-> optimum

mone for ship

less to maintain grade



Simply supported spaces (not castedtogether)

mint at support zens

determinant struct

supports differential settlement

large mount at middle -> disadva

continuous Span

-

Balanced cantilever form Ladr of above both

Internal hinge placed -> bearing pad [see example

Y
images on slida)

wherever moment is zens

*** what is diaphrams 1 Why used
S

wind -> differential - -- - > fonsion

diaphras provide laternal mov. ,
torsion resistance



Abutment -> acts like retaining struct

Wing wall - extended portion of abutment Enay not always be

necessary)

Why not pier -> soil pass, road gets down

↓
-
-
-

Bearing pad

eL15-ismud//////
-

3 mun- -/t
/ -

Stabse when nail
moves

Permanents Id

cheep -> permal

downgrade -> during piling, Ensal create neg friction



Venicular live Id

HL-93 memoAnucks config
-> Truck IS 28

-> Tandem

-> Lane

Consider pointId for truck & stuffs

UDL for private cans

~
Met

P = 12DL + 161L -> Stren

3P : DL + LD -> service Id building

Strength-> 1 . 25DL + 15Wc + 1 .75LL mout from chang

Impact Id forAnuck &... impact ed included

Lm = 1 . 4 LE

Le = 8 .3Ls

Hy 0 . 87 Ls
-

Lm = Ls +2 L

L : ZLE +hm
l-but

1s-

width = 2XInne + 2x side

S =
...



* Thickness (37") ; As :

# Load

⑪ moment

# Reinf. ->+

3 -

~ As
,
min

- Ditribution neinf

ten

L : (m + 2 LE

=> Le = ... (round to nearest int, not just even)
---

Hp =. - -

Load call

Self wf -> UDL

MpL -

Mwe -

LL-> from chant

Mu
, strect

: 1 . 25 DC + 15Wa + 1 . 75LL

E = -
- -



Crack check :

Ve = [class 1)
above #3

dc = -
-

1 +
5%%

fss =...

---

B -s

Reinf. cale ↓ -> substract 15

b = 12
"

S -> 6"28"

check w/ above s as well

- bridge width

Temp & Shrinkage A,,ot
8. 111 As [ 8 . 60

Spacing ---- . -> 628"

distributioinf main
neinf

> 2

temp , shninkage neif

not provided

distribution neinf .

> of pos Reinf

- 220/5, 671, denn dist btwn gindens S-bu



Detailing Eget printed dia

-neg then copy]

dist
S
&

-pos

Use Anacing paper

Exam ques
-> check crack

draw dia

etc



Rough/Midquiz 18/81

Slab

Procedure :

2. check one-way -> 2

2
.

Thickness determination
-> uppen rounding; 2. 25 " for A 6 "

,
0 . 5 "else

-> min thickness : No simply supported

Clean span
Y24 one end cont 3 X m . F

N20 both end cont.

210 contilever

m. F = 0 . 4 + fo ; fo in Ksi

0 .4; to in mpo

-> Preliminary thickness : mar (fmin)
3.Factored Id

-> DL : self wo + partition wall wet (psf) + Floor Finish
S

Y

P.W it : wall vol X unit it of Trick120
16/ft

Y
consider for windows by multiplying 0 . 8.

D. W wf
-

slabanea
-> psf

-> L. L

-> Wa = 1 . 2 DL + 16 LL



3. moment calc .

M =

~=
&

- -

Defh mor pos & neg moments

use ex as In clean spans
4 . Thickness check -0003

-> Pos = 0 . 85 B
,freet 40 , 005

-> find drea from (Mu,man= pbd"to -0 .50
5. Reinf. area calc

-> temperature & Shrinkage neivf .

= 0 .0018bt -> fa : Goksi

longerin Lmin neinf) : 0 .002037 + fig : 40, 50ksi

=F0010X60 - fo) 60 ki

-> main reinf . byAnial & error

shorten2
As: ; a=dim

Find As for man pos & man neg moments

(b : 12 " on 1-> in /ft)
6 . Reinf spacing

bans 6" -> main bar smar : min 48", 31)
Smin = 1 .5t

into wall
-> temp ,

she bar, Smam: min hi", set
-> shorten din

,
finds individually for man pos , neg man

longer din ,
find s for temp shin neinf

S = X ned in 12" ; I"nee in " ; (banned new in

barando

X



7. Detailing

+
Mu

,
man

LN2

6" ↳ 5 ↳

C & C8 888 83 C2888877 S

-8 8 8 28 0088

#SMaman
·

0000000000 In 1"

Mu
, temp

- -

As ,

main() As ,

maint As,
temp

& #
&

L
2



Beam

Procedure :

1. Tributary area CTA)

-> 450
T

2. Factored ed /

-> 1 . 2 [DLseastDLyeam] + 1 . 6 LLslab
- x+

-> DLslay = BouslablosfXTA Llf
->seab
=ouslablosfXTA Llf

-> Thickness= XM . F
= n

Width : 18" = b

-> DLbeam = 150bh

3. sheam and moment calculation

XW

-↓
5 wh

30Wh

3 o WL
L

You "Wh

towl"



4. Thickness check

-> Mu
, man

-> & ?? Apnor (= h-2. 5 ")

5 . Reat on T-beam

-> beef = but 2 min (th ,A
-> next beam if a A ; then b : beft

find a by trial & end ; let a = A initially

6. Reinf calculation

-> As
, min

: Effbed
-> for pos moment citwin
-> for neg moment (EWLY

AsE]
Ema InY

-> 1 6
"

~ nam

Am



7. shean neinf . Cala

-> Va : INFibd ; Quo ; YQVa

va

X + ve = @Vc + Afit-s
* Va

7 -> s = E = s

dtoe 7 + 8 = Smin = min

I
T

8X smallest main ban did

24X Stinnun dir

388 mm

Vu

↑

S, Smin S

I A" L"f #2"
2"
-2hy # 24 + 12h- ↑24 -1

6 sections-..



Stain Design - Practice

Triangle area : 0 X10 : 2. 43 fe
10

.

17
5. 83'

350(
. thickness:: 2 . 07

"

8. 33
(

18
"

- : fang : 6 + 2 .87 : 8 . 87
"

7

· self we : 15x : Ill psf

LL- 100 psf
: Wind = 1 . 2D2+ 1622 = 1 . 2411+ 25) + 16x100 = 323 Ksf

: W = W/ess = 394 psf : 0. 394 lsf

moment::3 . 42 K

~
12"

d-check : 3. 42X12 = 0 .9XPXbdfy 4-0 .59 P= 0 . 255

=) d = 1 .88" (Conov= 8 .87-1)

Reinf calc : As
,min = 0. 0018bA = 0 . 19 in/fA

As = & 12
, 0 . 19 : 0 . 19 inYfA [#4]

As
, temp = 0. 19 inYet [#4]

Spacing : main bon -> man= min (3t, 18") ; min = 15t

temp bar - man: min 15t, 18") ;
"

=



Stain beam:

Preli size : 18"V12"
-stain landing area

self ut -> 13/fA
WeX A

Ld from stain zT

Total factored Id : 1 . 2 self not + from stain

Mu = <+3 ->wil

# -> twhL

d-check

Reinf



Sunshade :

-> self wit

-> Factored Id [LL = 18 psf]

->M=
-> d-cheak

-> Reinf .

-> Spacing

Linfel :

-> Id from brickwall -> 60" TA

per ft of lintch

-> Id from slab -> (WaX Th)/ L

->Id from lintel-> self wit

->Id from Sunshade -> LL
,

DL

-> Wa = sum (unfactived]X2 + factored

-> Mman:
-> d-check

-> Reinf
. As min LEFbd, ad

As ->

-888y



987 22/81

Dead load analysis

* Load-Dead load

# moment, sheam

long section

4 A ↑ B

↑L : 52-

L= 16 '

↑ ↳: 68' I

Post)
-

6"x6"
⑤ =S - 1258 -1 - Sg -Rool - - ----------

5"x5" - X -

A

-

E -
- (

T
a 12" ↳ Sg-br- A

enterion ginden Diaphragm Infenion ginden

but ginden ot ent. section
Interion gindenat interion

sectio

T=im T
--

T
42" 34. 5/

-

II a

bu: 18
"

↓

Sy = 7 .5

↳

Fo

I
r-



support
Diaphams :

↓ intermediate
Width = 18" 18

"

DepAu = 12 "- >

Spacing = 141-30'

Wwe , Wor cale differently bez factor diff

Dead Id analysis
↓ Sp

-> UDL from wenning counse = 30psf X 7 . 5

= &225K/ff

-> UDL from deck = 0 .15 X7 .5

= 8. 7 K/ft

-> UDL from coust finder depth = 0 .150
I 8. 64 K/ff

-> UDL from hunch = (0 . 150x Exx)2
= 8 . 837 k/ff

Fin ---y
42"

↓
awan

-

1 1 Hoo
,

t-

↑ Sg = 7 .5 -
↓

Fort
181

-> UDL from entre ginden = 0 .150x
depth at pien location = 07 1/f



concentrated Id from Diaphragms :

C 4 a B

↑L : 52-

L= 16 '

Post)
-

6"x6" - =
RailSI - 1258 -1 - Sg -- - ----------
5"x5" - -- It= 22 "

-

E -
- diaphragm " T
a 12" ↳ Sg-br- A

enterion ginden

-> At pien location

· (7 .5-ti)Xtx X0 1 00 ourL XWXDepth X 158

= 7 . 3 K

- ↓
-8"+

-> At intermediate

(5%)vomont
= 2. 2k

42" 34. 5/

- ↳
bu: 18

"

↓ Sg = 7 .5 -



-> At abulment location (7 .5- x75(x00
=2. 5 K

weaning
-

concrete DW = 8 . 225

F
DC = Deck + Haunsh + constant

= 0 . 7 + 8 . 04 + 5 . 64

= 1 . 38 = 1 . 4 K/ff
a

& 0008089
d ↑L : 52-

⑮
↑ L= 16 '

dist btwn

diaphangm

8 . 8225
-

BW ->
1 *

T

2.514 ~
2. 5 +2. 5

↓ Th my-
DC- o

1-2 -p

Design 4 ginden from A
,
B,

C
, D section [see slide#14)

① 0 . 67

⑬ = 5 . 33

8 -> 5 . 33'

-



Dead Id analysis for exterion ginden
- 6X6" Post↑
Ev

44"75x5 "nailing
I

12"
11/11/1 / / 1 1 1 1 1

7 .5"

Diaphangm

12 of prev (intering
ones

- 18-

↓
Footporth-

3.51
tibut 159-1

↓
- -

I I

51

2. 57

d
-2 t

↳
/*A

-DW
40225



So8 29/82

Live Load Analysis :

ILD : Draw for the 4 section chose on earlier report

A B E F D E

t In

Vf

Ma



HL 93 -> Truck 32k 32k 8K

Tandem W --

14:14
Lane

251 25K

↓ ↓

4 - 4 section 4

32" 32k

8. 83

2 t -

+(a
8 . 65

I 88 I

Mmanshean = 32x1 + 8 .83x32 + 8 . 65x8

= 63 . 76K

15425R
2↓ L

8. 95

I 88 I

Mmau tre = 25 X 1 + 25X5 . 95 25K
shean for fandem

= 481 1v

8.64k/ft
Mman + ve

for Lane Load
= (80X1]X0 . 64 -

~

= 25. 6k m

I 88 I



Section 2-2i

KSL
Tandem Id : 0

. 45 8 . 32

26. 67
*

53 . 331

8 . 33

Co 132

-

8 . 33

Lane Id :

5
.64Iff

-
-

- -
-

placeId in config that

would produce most sheam

Section 18 : 18 :

Lane Id

-E
=

Case 3 triangles
F
E



Distribution factor Ald

for shean

~
design

= 1 . 25 DC + 15 DW + 1 .75KL
-

-
VL = man (VAnuck,Handem] XIMX* + Vlane

Im -> all other -- - 833 -> (2033)

for moment

-
se

kg ->Stiffness factor
= n (Ig + Ageg]

For specified criteria 105
when any matches

would match ; on exam as well

L -> for pos moment -> length of area where Its

for neg moment -> point of controleum to

"of " ->

adjacent span's any

-- -



Section Span [L] in Am

1 , 2
,

3 L

4 I

5 6 ->-
7 z

8, 9,
18 -> ->

11 , 12 , 13 -> a

14 *

McL = marLMAnnals , MAandum/ XIMXXm + Mana

Moesign = 1. 25 Mpa + 1 . 5 Meat 175 Muc

Load combinationAasse Ldo on Encely
shean & moment

Enterion ginden & diff

& for interion
~

↑
e,m

= 2 Xi
, m

footpath commen to enterior ginder's center

e = 0 . 77+ bw/2 in fe

Pe
,
u

: &Xi,

e = 0 . 6 +4
-

For final -> cantilever-check-deck

nailing Id

diaphn . -- 54: 88



So9 19182

Design of Interior Ginder

1 Sgibeff :7.5
if used above #18

Shean -> #4
-

&I
* main neinf . ##9 & abovey

⑪ Shean neinf. ##3 on #4)

It:67
" # skin neinf . #6 & above)

* Haunch neinf . ##31#4]

-

* Link neinf . (#3/#4)

-build+S
*
F

C &

when beam depth -
* &

7, 31
* *

- -

2 layen -> d = H-2 . 5
"

H d 2 11 -> d = H- 4
"

3 1 -> d : H-5
"

- :I
-

For bridge -> Moment = 0. 90

Shean & = 0 . 98



main neinf : T-beam

Multue] :

H = 67" As:-
Initially assumeblayen -> d= H-5" -> 62 "[

C = As : 7 .51

otnial=As↓
best

Coun example
&Anial As -> rectangular

contains nect .]

As
,
init

->

&revised
-> [check a < As-nest]

Trial & ennon to figure out As

As
,min= tod

check tension controlled

c :<*-> tension-controlled

if not tension controlled -> inc . & (will be tension

controlled]

Even if Annee layers not new , may continue with providing
three layers.



MuL-rey = 3388 . 6 K. ft

d = H - 4" = 63"

---

trim = of
- bu

Shear neinf .

Vu) "20Vc- > Stirrup

↳
least

If Vu)0 .25/ fibed -> dim nevise [would be ok]

%v, = 0 .
0316 BF bud [memo]

* least 'd'162"]

if v (/2OVa -> S = Smar [file 3
,
p .#19)

8 . 8d 8 . 4d

24" 12"

Minimum Anansvense neinf.

Ans, 0 .0316 - Smarbu

Snea:Arfod Av = 4 X 8 . 21

considering
Y 3

if pos ,
then check &

W Smar



Haunch neinf.

#3 o 6 "Ca on, Neither works
#489"La

Skin neinf.

00 --ve

if no pos/neg moment 8 neinf

then no conresponding skin. d/2
-

1412
Asind, 0 . 012 (de-30) -Fi42 the neint

=> Ask, 8 .38412 .5

2) 0 . 384 ? Ask 12 .5 pos As for pos neinf

Skin reinf

Smar =

E
de/6

-> consider a si
12"

As
, prov=Ae For eram

Simple

pos may be given
find neg



- the 14#8

* main neinf . ---ve #S & #10

⑪ shean neinf. -> #3 - 4 legged stinup & 20 . 5 "da

⑪ skin neinf .

-> the #700"2/ (31")
->re #78" 12 (315")

& Haunch Reinf .
-> #306"Co

* Link neinf .

-4#10 (larger bans on side)

- provide only the higher
↓ if overlaps

00875" 3118 " spacing config fun the
00 0%

* 8
" part

-

* 88t 800008
-

E
"

[fillup edge bany

888888 first)

Link neinf .

Skin neinf can't

exceed 24 "gap

Sections 3

config . Mu+=8 / Mut= Mut =]

Mu.: J Mu. =2- Prov

min neinf



variablelen section

similar Aniangle

1-2 - 1 - even
, uppen rounding

W
T

134" ,

↓s1 23'- 1 67"

18't



Rough/Dead Ld Analysis - B2B 21/82

6 : (2+u])Jy :But
y = 2 3 . 2 K/ft

Si = zu 21/ft
z . 2

KXX
Y T
--It

+ 22' -- 11 +

SFD

- 72 . 6

- 75. 8

- 133 - 136 . 2

- 282 . 8 -2828 - 75 .8x22-fr+]d
- =

- 2531 . 2 K-ff
L

-
- 25312- 133x2- %3 . 24du

: 2665 . 8 K-ft



y : mut C

Rough/Dead Ld Analysis - B2B =a+ 2 23/82
y = 2

16 =zu
18=+ 24

&-

-

2.2 : 37 .5-12. 5 : 25

shean : 76 .6-2x25 : 26 .6k

moment :0+ 76 .6x25-1zudu = 1290K-ft

5- 5 : 23- 77 = 15 . 3 Or 22-7 · 7 : 14 . 3

Sheam : 145 . 4- 13 . 2 + (2+ x7 .7)) X 14 . 3 = 105 . 2 K
S

On, 195. 4-113 .2-da =

105. 2
K

moment : - 2518. 8 + 145 . 4x14 .3-S.320-du = -740 . 18 k-ft

8- 8 : 22 - 17 . 7 - 1) = 15. 3

Shean : -750-1udm = -112.78

moment : - 282. 8-75. 8X15. 3- zu+d = -1709 . 19 K-ft

11-11 : 21-16 . 3 = 4 .7

Shean : - 30 . 6 - 2x4. 7 = - 40k
4.7

Moment: 800 .8-30 . 6x47-S2ndu = 634 . 89 K-ft



S18 26/82

Design of Enterion Ginder

- beff: Sg + but sidewalk

I
wearing course

-

_,,,, , , 1

As: 7. 5 "
-
- ↓

H = 67
"

59 . 5 "

-

In sidewalk -t 1 Sg = 3. 75' I

3 .51 g
"

if used above #18 Effective depth, d
Shean -> #4
&I

* main neinf . ##9 & abovey d = H- 2.5" [2 layen]

⑪ Shean neinf. ##3 on #4) d : H-4"[2 layens]

# skin neinf . #6 & above) d = H-5"(3 layens]

* Haunch neinf . ##31#4]

& Link neinf . (#3/#4) Resistance factor , aS * = 0 .9 (moment)

E Muctres
=

20003
= 0 . 9 [shean]

Mulvey = O Show 3 type configs
for interion

<Muc20003 show only this config

BOB(Muctres
=

2000]&
for enterior

Mulvey = 2008



Multuej = 2092 . 2 K-ft

Mulves = - 3344 . 2 K-ff

Check T-beam on neet a <As -> nect

Positive moment

ecef
↓ = H-5" = 62" [3 layens]

-

L
- -& init : As = 7 . 5" -> As=May
- 2

a
new:fibefe = - <As - next Could beon

report

his tension crontolled

For negative moment,

d = H-4
"

= 63
"

= As =

- ..

Ag = ---

As
,
min = -

check tension controlled



Haunch Reinf

#386" < on #4 & 9 "2a

Shear neinf.

Vu = 248 .9
k

↓ = smallen one [min (63", 62") -> 62"]

check concrete dim Va 10 . 25 $fibud

vu) t Va ↳ legged stirup

Snea=Arfed t
Au = 4x(]

check Smar

Vu < 0 . 1250 fibed ,

Smar=br&
24"

Vu) 0 . 1250 fibed ,

Smar=br& 12"



Skin neinf .

the skin neinf

↳ d = 62" = de

0 . 012 (dl-30) ? Ask)
= 0 . 384[Ask ↓ 2. 5

800 -ve

Sman = It i d/2

neinf

-

1412
Ask: :Ne 400 ve neint



->
+ve 18 #9

* main neinf . ---ve #S & #10

⑪ shean neinf. -> #3 - 4 legged stinup & 13 . 5 "Ca

⑪ skin neinf .

-> the #700"2/ (31")
->re #78" 12 (315")

& Haunch Reinf .
-> #306"Co

* Link neinf .

&: 31 . 5 "

if overlaps

provide only the higher
00875" spacing config fun the
00 0%
: 32" part

* 88t [fillup edge bany

first)

Link neinf.
-

Skin neinf can't

exceed 24 "gap



Design of Diaphnams do for any one location

Sg = 8 . 64

-
-------

-be
71 6 . 25'
- -
- -

- -

1

by=25 "

depth = H-12" - As

As: bed

↓
It", lo

Ask = 8 .002bt

5 = 145

Say 14. 2" then 14 "



S11 85/83

Articulation

Anticulation
YM
-

Dept
3"t Expansion gap

-

& An
L

p = 7"on more

~

1- 1--Y
&·

↳Xg5" VA

* ↓
-> FA

av = P +p + / (beaming pad width)

-

in
ha

X
generates moment at this distance

-

-

ba
boz

ba = 2p + by,

-
-

#H

p+ q by P

↳= 8")

top view



Formula :

Va = 4 + 0.02] XV4

FA = 8 . 5 Vy
,
2), 0 . 2Va

-> Fearing
Vai
(ruck)V = 0 .78 [1. 33 x Truck load shean + Lave load shean]

combinedLive) shean = 125Xself wh
.

shean + 15 wearing course sheen

+ 1 . 75 -(Anucky

Landem)V =
--

combined [ve) shean =

--

L
= man (a)

Design :

Bearing criterion
,

Fearing : Abeaning ↑bearing
-> Find ba C = 08 .85f:

= 8 . 948 .85X4

=> 8"(bn-2p):meaningt ba = bb
, + 2p

=> ba =?
A

beaming
= & "X(ba-2p)



p"Edge dist = 7
-

Ginden width I Seeing pareen
at articulation

ba

I p ↑ I
p+q P

bearing
pad width

Shean friction criterion
,

Length of articulation = 2p + e + by bearing

= 2x7E pad depth

L

Total depth atarticulation- + Length of articulation
ha= It

da = ha-3 . 5

Va

ba =

0.9x0.2xfeXda
↳ 4ksi

: ba = man be from both criterion



Reinforcement

Ash
Main ginden steel

↓ I
-As
-> Ass

rav-y

Anea ; VA

↓
-> FA

Ma = Vaxan + Fax -

in
As:-2) : Trial on lefta

246
-

= - in #9/10/ #11

Asn:

Ase=fo

Check: 1-> Auf = o

- > shean reinforcement
Shean area : bada

18

Xu
= [At MArf) - Af : Shenta& ↳ 1 . 4



Stirrup ;

4 leg #4 Smar = min (12" on As

S=Add 5) / (Sman -> ~35: 00

Av : 4 X 8 . 2 = 8 . 8 inh

& = 10 . 0316BE badal
R

= J

Detailing
Main finden

- Steel

tip, As
-

As

↑ Asl + Ask+ Auf

7odd of Asl,

<
70dy of Asl

,

·



Question pattern

Dept
3"t Expansion gap

& An
L

p = 7"on more

# understand thoroughly

S·

ToXg5" L

!*

p"Edge dist = 7
-

Ginden width I Iat articulation
ba beaning pad len

T

I p ↑ I
p+q P

bearing
pad width

Lab report : 14th wh Sunday



Liva

Va -> 2% inc . who

figure -> explain ,
value



Rough/final quiz 27/83

AASHTO Live Loading

Design Anuck loading : (single vehy Iton = 2580 lb

1. I loading -> H15-44 ; 15 An , 1944

H28-44 ;
->Semi-trailer

2. Heavien ItS loading -> HS15-44 ; 15 for Iannied by anles

of the Anactor) ; 1944

HS28-44 ;

Diagnam :

-

1 28-44 4 16K

If 15-44 3k
8. I w

1213
8 . 4W

II6

gK 16k
It 28 - 44

H 15 - 44 zk
8. I w

121
0 . 4 w

-

#35

-

Its28-44 4 16K 16K

HS15-44 3K 1213 1213

gK 16k 16k
ItS 28 - 44

Hg15-44 zk 1213 1213

-



H38 H15

Design lane load : (Cont . veh] Its20 # Hs 15

0 . 648 K/ft , 8 . 480
12/ ff

~
-

UDL -> -

t 18K 13.5K

- concentrated -> ↓ 26lift' 19.517-ft



Design of slab Bridge

2. slab thickness :

Eff. Span,
s

, = clean span + (E + =

thickness
, A = 1 .2+] <8 "Luppen rounding As I

Eff
. Span, S2 = clean spont thickness

S : min (S ,, S2]

2. moment calculation :

Due to DL : ~
Hab self wet wearing course

self wh = 0 . 150 x Aft -> I Net pen It width

~ c = El K/fA per fe width 3+ = WAL

Mac:
s

[simply supported]

Due to LLi

wheeh

E : 4 + 0 .86s17' *Scenario -> single Vehicular loading
-

# E -

p' = E (lb/ft pen fl width) PIE

↓
m=

P = 161
,
12K
* of
8K 32k
6k 24k



Scenario -> Continuous veh Clame (d)

PIZE
millane:

p = 18K
,

13 . 5
K

MLL : ma MLL
W = 0 .648K/fA,

0 .480K/fA

Due to impact

IF:25 < Os

M
=

= IFX McL

Moesign = Mont Mart Me

3. Reinforcement detailing

Main neinf : (along longitudinal din)

fg : 0 . 4 fy
d

7fend

fa = 0 . 45 fal I I
n = Es =10 >

,
6
Tfst

:r ;
n=

j = 1- 1/z

m = (fax /2bkd]xid -> drea : El [dpnov = A-1 .5)

Again , M = Es AsXid =) As
,main:d -> choose bar

Spacing ->



Distribution neinf :

(10 750% % of Asmain

Temp & Shrinkage neinf :

"8 in ff

Check for min reinf.

fr = 7 . 5 Fo [nuptune stress]

fr = My s Man:

Mpesign) 1. 2 Man -> OK

4. Reinf . placement

main-> longitudinal (parallel toAnafficy
Temp -> both

Distribution- > lateral



5. Design of edge beam :

To"

DL = self f + nailing we &
-

t
-

Mac=
x 124" -1

MLL = 0 . 1 PS CP = 12k
,
It's

Moesign : Mart Man

D-check : M = fal2bkdxid =) drea: E ; drow : LA+ 10")-2. 5
"

m = AsfsXid => As:d -> choose nebar



Rough/Design of interion Ginden 28/83

Section 11-11

Mctues = 4149 . 944150 K · ft

MEve] = 1098. 14 = 1099 K-ft

Sp= 8.83'1-

L
30 psf

main neinf
., pos :

-
-------

A =8.83"Z
Muctres : 4158 K-ft i- IIt= 63" H = 63

"

fi = 5 ksi

Check T-beam : (a) A)
fy = 72 Ksi

-

Let
,

a = t= 8 .83"

As:day=O :Hi
d = H - 5

"

= 63"- 5" = 58"

a:
A

,=083x12)
= 2.29 in (1t: 0 .83")

.: Rectangulan

Min Reinf :

As
, min

: t bud

= x18X58 = 2. ina



calculated neinf : As:d-; a=

-As a =Xa=8. 83x12

13 . 37 2 . 14
768 . 52

2. 14 13 . 58 2.16
I --M2 % = 0. 160 As

2 . 16 13 . 58 2.16

· As = 13 . 50 int >Asmin = 2 .9 int 214#9]

As
, prov

= 14 in

Check tension controlled :

8.85- 8 . 65
c = = 3d By = 8 . 85- En (5-1)

== 27"
= %X58 = 8 . 88

= 21 . 75"

- ( = 2.7")(C% d = 21 .75") 20K]



main neinf
, neg :

Mulves = 1099 K-ft

H = 63"

Assume single layer of tension bans
,
d = H-25"= 60 . 5

"

Min neinf:

As
,
min = to bad

= 2000X18X60 . 5 = 3. 03 in
2

calculated Reinf: As=day ; a:

a =-My=X

2 3.19

283 . 52

3. 46 3.25 = 505- N2% : 0 . 94 As

3 . 46 3.25

· As = 3 . 46 in
? (4 #9)

As
, pror

: 4 in
?

check tension controlled :

= 3to d

: <25 = 406 in
= 3/8X68 .5

= 22 - 69 in

19 = 400) < (30d = 22 . 69] [ok]



Shean neinf:

Vu = 150 . 29
K

0.25 %% bwd = 0.25x09X5x18x58 = 11745K) (Vu= 150 .281) Lok]

&Va = 08 . 0316B bud

= 0 .9X0 .0316x25x18X58 Kip

: 132.78k

120vc = 66.39K

(Vu= 150 · 20) >/&V = 66 .393 -> stinmup nees

Assume #3
, 4 legged stinnup

Man spacing :

10 . 125 fibod : 0. 125x5X18x58 : 652 .5)) (Vu= 150 .2)

· Sman=Arfb=
88d = 0 . 8x58 = 46 . 4E24" 11

= 24"

Vu=Vc+nArfy

= ve+d

= 150 . 29 : 132. 78 + 0 .9944x72x58

=) S = 94 1

: S = 24
"



Skin neinf
, pos :

de = 58"

Ask (
,

0 . 012 (de-30)?) A
30 .012158-30)
7) 0 .33643 . 5

: 0 . 3361Ask 13 . 5 intft

Smar= 12 in

= 58212 = 9 . 67 = 9. 5 in

Let
, #60 9 in Cli

Ask
, prov
=4 X12 = 0 . 59 int /ft (0 . 33s & (3 .5) (ok]

Haunch neinf:

#38 6 "Cla

Link neinf :

# 3



Rough/Design of Diaphragm 29/83

At pien Sg = 8 .83'

---
--

Width= 18 "
As = 8.83"

Depth = 117 . 17"-12" : 105. 17
" z

-
T

Longitudinal steel : (two layen) - 126"117. 17
"

- -↓ -
As= bed T2"

-

*
1

= x 18x105 .17 by= 18 "

= 5 . 86 in
2 (3#9

, 3#8)
Asc

, prov
= 3x2 + 3X0 ·79 = 5 .37 in

"

Skin neinf:

Ask = 0 . 002 bt = 0 .002X18X 105 . 17 = 3 . 79 in? (5#8)

Ask
, prov

= [x 8 . 79 = 3. 95 in
?

spacing=517-() = 16 . 20 = 16
"

Stirrup : #4 18 "Go

Link neinf: #3 &16 "So



S12 0204

Suggestion for final

Deck slab : Distribution Gracking control

ban spacing spacing-
- Cracking distribution check

min

- moment calculation
,
slab thickness

DL analysis

- DC cale

- Diaphragm calc

Live load

-

Va "Design
-

Mr Mdesign

Design

- Full

- Diagnam

----



Rough/Articulation 84184

Defh connection between suspended span & contileven span.

Bearings -> allows multi-directional horizontal movements

as opposed to roller, which gives unidirectional

Dap

-
↳

V

-
↑////

-

· a
*

Ledge
⑧ Due to fleural, shean

,
and non forces

⑪ Due to tension -> potential of splitting
⑪ Punching shean

⑰ Bearing force

Ov
I I

p-edge distance 7,7

I

~ma
singap-

an = p+&+ 1(bearing pad width)



Section 4-4 (hear] :

Truck Id : seS
~

Anuckstues: (32x75+ 32x61 +8x47) I

= 63 .84K I
751

I

"Anuck(-ve) = OK

Tandem Id : 2z5R5

V
Andem(tre=5 (25X75+ 25xH) I

= 48 .671 I I

751

Vfadems-ve) = 01

Lane Id :

-0
. 64

1ft

~
Danectues

= 0.64x0x75 m
= 24k I I

751
Vennel-ve) = O



Section 4-4 (moment) : 0

Distribution factor
, Xi, v

= 0. 2+-
= 0 . 2+

VL = XIMX Mor (VAruck) YAandem) + Kane

= 0 .872x 1 . 33 X 63 . 84 + 24 =
K

~
4, design

= 1 . 25 DC + 15DW + 175 Vil



Or VA
I I

Section Al

> FA
~

-

da
NA

-

byX(ba-2p)

-
-

V
-

ba ba-2p
-

-

I I 11
p+q by P

2),Big



Formula :

VA = 1 . 02VI

FA = 0 . 5V, 0 . 2Va

da = d at see A

Bearing criteria :

box (ba-2p)
I

Va - fol %0 .85fe) X AB - ba

Len of
Anticulation

I /

shean criteria :
-

p
-

-

↓ H

Length of articulation Hp NA -

= 2p+2+ bb

na= ) + (Len of articulatin
I I

da = ha - 3 .51 ↳

Un 600 .2fabada) -> ba

bat mas ba



Reinforcement :

①, A ma

Ma = av + Fa - ②
FA

K

As:da / 0 : 0.9

=Aba
I I

↳

Due to un : Off:
in a

Due to Fa = Pff: P,

Ave : if (2- Any = 0

-> baydat shear area

else : A = 0 [CA + 1 Auff]
↳ 1 . 4& 0. 145ksi

Stirup :

4 leg ,
#4

Smar= min (12" , E

·ada Vibt



Detailing :

78 do of Asic As2
Main ginden

Steel

2
&
-

Asn (from
un)

Asi (from Ma]

I
↳ -

V

=>Asz (from Fa)

↑
Ap +Agat Auf



Rough/ Final quiz 05/04

Design of slab bridge

Design truck loading :

I tone = 2000 lb

H15
, HS15

-> 15 fon

8.W 8 . 4W
128, IS20 - 20 ton

6 I
our 8. 4W 3 Cone

I ↓ I
141 14-301

Design lane loading :

UDL -> 0. 640 K/ft; 0. 400 k/ft 164 , 121

cons - - > 184, 26 K-ft; 1351
,

19. 5 K-ft

1. slab thickness

Eff span = clean span + 2x 3 min
,

s
+2 + -2 +

I 11 + thickness

Thickness = 12x Feet

2. moment cale

Moz=xs was selfwat weaning course -> per it width

= 0 . 158 xA + 0 . 38



M2L- two Scenarios

-> single veh
,
ps

1
,
12

E:

m=X)

4

18K, 13 .51
-> cont veb

,
p =P 0 . 64

,
0 .4814ft

L

m=X
-> Mman

Mim- Im=25 0 .3

ME = EMX MLL

Massign : Mat Mat Mem

3. Min neinf.

Massign) 1. 2 Mor

fr = 7 .5

12
friAt

4 . Reinf

main neinf : fi = 0 . 4 ff ; fa= 0. 45 fe; n: 26
1: C = 1 - 14 R=

-f
,

Ikd
M = fcX Y2bkdX id -yd- 1) A- 15"

id

M = Es AXid -> As I spacing ->
-> f) -



Distribution neinf . 50) To As, main

Spacing -----

Tempanature Ye in"/ft

5. Placement Main -> longitudinal
Dist t lateral

Temp o both

-8888

·
main



Edge beam :

Maz= Wor
- To

-

088

May = 0 .
/124161

+ 15 (railing) 3
124"+

-

t

Mossigns---

D-check : felbkaxid-d
; dprov :LD) -2. 5 "

M = fsAsXid -> As



Design of deck slab LBCD

1. Length & thickness

Road width : 21 Lane

Bridge width : 2xLone + 2x side-walk

Ginder Sc , Sp:width
by

a
thickness : Stir
↳ Zhe + Lm ; Im = 14 Le

↳
m : 2 Let bs ; be= 0 .34

Ginden depth 7, 0 .071s

3. Load cala

mac Wea
+Mux-m- > fromtable

Mservice = EM

Mstren = 1 . 25 Moc + 15Mow+ 175My



3. Control of cracking by distribution of neint.

db
Smar:re- dear overt I

Eminent
4. Reinf. calc

i) Positive -> As a; spacing

ii) Negative----

iii) Temp-As:
As btwn 811 & 0 . 60

iv) Dist. neinf f

167 % - As spacing



Analysis of interior finder- DL

1. Loads

1) Wwe = 0 . 30x Sg

ii) Wdeck = 0. 150 XA/12X Sg

iii) Wweb
, const

= 0 . 150x
iv] Whaunch = 10. 150x123 X2

v) Wweb
,
entra = 0 . 150xx

Dw -

DC7

2. Ld from diaphragm

w = 10" at intermediate loss

= 18" at supports

depth = H-t-12" at intermediate

= Hp-A-12" supports

At pien = 0. 155x *2x(Sg-bu)xth



3. Moment & sheam

2/et 145K

Reactions :

153 It↓ 11 . sk
↓

3. 2
K

*

# #
↑ ↑ ↑

RA Rp Rit

I 22'2'2l ze's'22' 325t
I

11. 6

Suspended span -> ·
E

#[Fy =5 2) [Rit-2x 11 . 6 - 2x75-3 . 2 =8

- Rit = 88 . 2 ; RH = 88 .2"t

End spon + contileven span
->

↑EMp = 0 = . - .f Ra= -
..

*[Fy = 5 =) -- . =) Rp = - -.

Section 2-2 :

shear= 766-76 (375-12 . 5) = 26 . 61

25

Moment = 0 + 76 . 6X25-SIndu = 1200 K-ft

section 5-5 :

Shear : 145 . 9 - 13 .2-u)dn = 185 . 22

Moment----



Analysis of Enterion Ginder- DL

Analysis of Interion Ginder- LL

Distribution factor :

&
i
,
v

= 0. 2+ E - [5]"

& i
,
m =

0 . 075 +(8X1 . 05

&e, v
= exiv e = 0 . 6 + d
- -

fA

& e
,
m = e Xim de = mar(1,

min 25. 5,)
&

- -> ↳

C = 8 . 77+

VIL = &XIMX mar LVAnusks YAandem)
↓

des = 1 . 25 DC + 15 DW + 175 VL



Design of interior ginden

Main neinf :

Mu = ---

H = ---

b = ---

As, coefe:day ; Get:A

Check T-beam : a : A -> As -> a ; a (A- next

Min neinf= bad

calculatedreinf : As = ...; a = --
-

As
,prov

=-

cheak tension controlled :

(c:) < d

Shear mainf :

Vu = ---

8.25 #f: bod > Va

6) ve =P2F bod (in 13) 100 .0316B bod

12 V = -



Man spacing

0 . 125 fibed)Un- > 08d , 24 "

min
~
man=rib 3
=

Skin Reinfi

de =...

Ask
,
min = 0 . 012 [de -30]

mar:now

Sman= 12
"

S =
. . .

Ask
, prov

=

--



Design of diaphragm

Width= 18"
,

18
"

- b

Depth = Hp-12", H-12
"

Longitudinal steel : # of sayens

As= bd

Skin meinf : 8 .0023t

Stir

Lin



Design of articulation :


