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Chapter 5, Problem 13P

(4 Bockmar)
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Reinforced Concrete Design | (8th Edition)

Problem

uncoated grade 60 (fy= 60.000 psi).

A simply supported, i
span of 341,

shown. for 12:n.

wide. Use

a center sketch).

PROBLEM 513

Step-by-step solution

Stop 10118

(@

folowed two bars.
Eliminate the two center bars of #9.

The area of steel bars provided in the corners s 1.48in

“Thus, the width of bean (8) s 17 in

The effective depth of the beam (d)is 33.6 in

Refer Table A5, “Design concepts” inthe texthook.

Find (Aoma)

‘Substtte 17 n.for band 336 . for o
A,y = 0.0033x17x33.6
=188in?

Ths,

Comment

Step 2018

‘Show the required steel diagram as in Figure (1),
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Comment
Stop3ot 1
Fina o span ()
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Here, s length of span.

‘Substitute 35 tfor | 2 bars for y,, and 6 bars for Y.

Comment

Stepaof 18

Ghck the development ength fo twoterminate brs:
Rofer Table 5.1, Coeffiient K, for ACI code aquation (12-1)'n the textbook.
(1)The vave of coeficent K, i 822

) Estabish the vaues for the facors as follows:

(@) v, =1.0 (The bars are not top bars)

) The bers are uncosted: y, =10

() The bars are No.T: y, =10

© thus, (4)is10.

(3) Check the product of y, xy, =1.0<1.7 0K,

(@) Find the haf-space (c,) based on cover,

se038 12
2

45in.

Comment

stop5of 18
Find the Half s based on bar pacing as folows.
17-2(15)-2(0 xx)fz[' 2")

s502)

2lin.

Thus, use the halfspacing of 1.21 in
(6) The value of K, is0.

Comment

Step6of 18

=107<250(0K)

(7)Find the excess reinforcoment (K,,) using the relation

A, required
4, provided
Substute 5.48in. for A, required and Gin? for A, provided.

Comment

Step7of 18
©) Find he developmentengih (1) using the elton.
K| vy,

1Kol e, |y,

i evvaling

4

Substute 822 0r Ky 1or 2, 110r v, 1ior v, or 107 or S22 0013 er
Kypoand 1.131n.for d,

z["‘""]xa.vlzn.lz

1o
9.3in.<121in (0K)

The second

Thus, the final cutoff measured from the center ofspan I
Final cutollpoint measured = 121+33.6
=1546in.
130
Provids the development engih ofbar 79,3 in. for emaining four bars. The haf-<lear span engh
17
Find the avalable development langth as folows:
Availablel, =17(12)+12-15-121
93.5in.>79.3in.(0K)

Comment

Stepof 18

®

‘Show the various shear srength valuss as n Figure (2).

€
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i
la=33.6in.
469 kips
o 23.5 kips
7
v,
751
2in
Gomment
Step9oi 16

Find the maximum shear siengi (¥,,,, ) using the formula
Max, =
Here, w, istota fctored load.
Substute 4.8kipsf for s, and 17 ffor |
Vi =48617
=8L6kips

Comment

Step 100118

Find the shear forc at rticalsecon (1) using th rlation

v, i,

Substute 816 ks for 7, 336in.or d, and 4.8Kipst for s,
7 =g1.6-326x48
= 68.2kips
Find the concete shear strngih (¥, ) using the elation.
. =29fb,d

Hore, I swrengih reduction factor, , is modulus of rupture o fresh concrete,

‘compressive sirength of concrete, and. b, is web width
Substiute 0.75 or g, Tfor 73,000 psifor /7,17 fifor b, and 336 ftfor .
9, =2x075x1%3,000x17x33.6
=469kips
Check the requirements of siups.

469

=23 5kips
<68.2kips

Thus, the stirup i required

The strups are required t 12.1 t rom the FOS.

strengih (¥,) is about o s,

Comment

Step 110t 18

Find the required shear strength of steel (¢, using the relation
@V, =V, gV, ~48x For 280R<x<7230
‘Substitute 816 kps for ¥, and 46.9 kips for g,

¥, =81.6-469-48x
347-48x
‘Assume #3 singe 0op stups with the area ofstirups (4,) is 02in’

Comment

Step 120118

Find herequied spacing (%) using the relaton

=3
Here, £, is stirup yiold strength.

Substtute 075 0r ¢, 0.22in for A,. 60,000psi for f,, 336 or , 682 ks for 7, and
469 Kips for required 47,

075%0.22:60x336
682-469

= 156in

Find the shear irengih ofsteel (1, using the elaton
ALl
s

Substtte 0.22in for A, 60,000psi for f,, and 336 for .
0226033

29.568kips

Comment

Step 130118

Find the maximum shear stength (¥, ) using the formula.

Wfbd

‘Substitte 3,000 psifor /7, 17 in.for b, and 336 for o

,

Vi = 43000175336
=125.2kips

Comment

Step 140118

Find th citcal shar stength o strups (1) using th rfaton

o,
¢
Substtute 68.2 ks or 1, 46.9ips forrequred @7, 075 for ¢

632-469

075
= 28.4kips <125.2kips
Comment

Step 1501 18

Find the maximum spacing (s, ) using the relation.

S

or24in.(Lesser value)

Substtute 33.6 in. for d.

s

o241 Lessr v
YSor2ain )
6sin

Check the maximum spacing using the relation.
ALy
505,

Substiute 0.22in for A, 60,000psi for . and 17 n.forb.

260
0x17
15.5in.<16.8in.

Hence, use the maximum spacing of 15 in. throughout the beam.

Comment

Step 1601 18

(Gheck the shear at uloff o 249 bars at the midspan of distance 4 i from the FOS,

Vi~ 485

‘Substtute 816 ks for ¥, and 4 tfor x.

Vimws

Frsmevsuact 260147

Substtute 626 kips for 7,

075 or ¢, and 20568 ks o,
o141 2x078x(626+29569)
- 46.1Kips < 62.4kips

Thus, the stimups are not satsfactory.

Comment

Step 1701 18

Provide the additional sirups over the last 0.754 of the cut bars.

Fin the number of stirups required (N, ) using the reltion

W, 1

ashd
b |
A,
Substute 17 in.for b,.,338in.ford, 0.22in? for 4,.and 60,000 psifor J,
4517336
02260000
295stimups
~3stirmups
Find the now required spacing a the 0.75d at the end ofthe cutbars.

1

Stirmups requir

15
= 168stimups

“Thus, the total number of stirups required is:
Totalstirrups =3 +1.68
= 4.68stirmups
Find the new spacing using the relaton.

“Thus,privde the spacing for the stimups as. Sin,

Comment

Stop 1801 18

‘Show the stimup details as in Figure (3).

g
SYM
3in Nospas
3sp@15in. [65P@5in. 8sp@15in. 6 in.
FOS ! 1
I |
[ 1R (204in) |
Gomment
Was this soluton helpfu? | @ o
Recommended solutions for you in Chapter 5
Chapter 5, Problem 8P
For the fllowing problem, unless ofhervise nofed,
concrat i nomal weight an stoe s uncoaled
grade 60 :).The tension bars n the
Stom ofthe rinforced concrete retaining wallare
No.9.17in.o.c.and ae to bo lp.
View s solion
Asour chece ResouRces TEXTBOOK LNKS. sTupenT services
Med Ceter Stemap et vourBooks chega piay
wacy Potcy Pusishers etoxboos Cheag Coupon
YaurCA rvacy it Janu Afite rogram s Ttk Scnaashios
Inematons prvacy poicy  Acherting Chokes Chesp Testhonks CarorSeaen
ol Use Colloge Toxbooks Intomstips
GenesiPoies et Totoks Cotege Sercn
Conti Ntice Colege i
IntlictunlPropety Rights Seneahin odermption

Corporate Develogment

Envalment Services
i OVER 6 MILLION
= TREES PLANTED

51 probiem 130

Post a question
oo ot oo

Enter question

Continue to post

Continue to et and stach imagesh.

My Textbook Solutions.

Reiforced  Systems  Designof
Contreter.  Anayse. P
Bndton  GnEsion st eston

Chegg tutors who can help
right now

A
e

FRDMEATUTOR

company LEARNING SERVICES



https://www.chegg.com/homework-help/reinforced-concrete-design-8th-edition-solutions-9780133447491
https://www.chegg.com/homework-help/systems-analysis-and-design-in-a-changing-world-with-computing-and-information-technology-coursemate-printed-access-card-microsoft-project-2010-60-day-trial-cd-rom-and-microsoft-visio-2010-60-day-trial-cd-rom-6th-edition-solutions-9781111534158
https://www.chegg.com/homework-help/design-of-fluid-thermal-systems-si-edition-4th-edition-solutions-9781305445390
https://www.chegg.com/study/tbs
https://www.chegg.com/
https://www.chegg.com/study
https://www.chegg.com/homework-help/engineering
https://www.chegg.com/homework-help/engineering-civil-engineering-s8
https://www.chegg.com/homework-help/civil-engineering-structural-design-s185
https://www.chegg.com/homework-help/structural-design-solutions-manual-sm2-185
https://www.chegg.com/homework-help/reinforced-concrete-design-solutions-manual-sm3-8080
https://www.chegg.com/homework-help/reinforced-concrete-design-8th-edition-solutions-9780133447491
https://www.chegg.com/homework-help/reinforced-concrete-design-8th-edition-chapter-5-solutions-9780133447491
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://www.chegg.com/homework-help/following-problem-unless-otherwise-noted-concrete-normal-we-chapter-5-problem-8p-solution-9780133447491-exc
https://www.chegg.com/press/
http://collegemarketing.chegg.com/
https://www.chegg.com/privacypolicy/
https://www.chegg.com/privacypolicy/#california
https://www.chegg.com/internationalprivacypolicy/
https://www.chegg.com/termsofuse/
https://www.chegg.com/generalpolicies/
https://www.chegg.com/cookienotice/
https://www.chegg.com/copyright/
http://investor.chegg.com/
http://corpdev.chegg.com/
http://edu.chegg.com/
https://www.chegg.com/sitemap/
https://www.chegg.com/mobile/
https://www.chegg.com/publishers/
http://www.chegg.com/affiliate-program/
http://preferences-mgr.truste.com/?pid=chegg01&aid=chegg_pub02&type=cheggdirect
https://www.chegg.com/my/account/returnbooks/
https://www.chegg.com/textbooks/
https://www.chegg.com/etextbooks/
https://www.chegg.com/used-textbooks/
https://www.chegg.com/cheap-textbooks/
https://www.chegg.com/college-textbooks/
https://www.chegg.com/sell-textbooks/
https://www.chegg.com/play/
https://www.chegg.com/study-101/
https://www.chegg.com/chegg-coupon/
https://www.chegg.com/scholarships/
https://www.chegg.com/career-center/explore/
https://www.chegg.com/app/internships/
https://www.chegg.com/schools/
https://www.chegg.com/majors/
https://www.chegg.com/redemption/scholarship/
https://jobs.chegg.com/
https://www.chegg.com/contactus/
mailto:danlr@chegg.com
https://www.chegg.com/play/student-life/chegg-for-good/
https://www.chegg.com/tutors/become-a-tutor/
https://www.chegg.com/tutors/
https://www.chegg.com/study/
https://www.chegg.com/homework-help/solutions-manual/
https://www.chegg.com/tutors/cities/
https://www.chegg.com/homework-help/gpa-calculator/
https://www.chegg.com/test-prep/
http://www.paypal.com/
http://www.bbb.org/sanjose/business-reviews/books-textbooks-new-and-used/cheggcom-in-santa-clara-ca-238456
https://www.chegg.com/study
https://www.chegg.com/study/tbs
https://www.chegg.com/study/qa

