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Arch324: STRUCTURES II

Welcome to Recitation session 03/20
Mohsen Vatandoost iph.0, m.sc, M. Arch}

mohsenv@umich.edu

Office: Room 3128
hours:
Fri: 11:30-12:30

Mon, Wed: 11:00 - 12:00
walk-ins welcome!

U U
D Click here to make an appointment
Please feel free to ask questions.
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appy Nowruz




Tower Project:

Tower Test : March 30 t
Please sign up and schedule time.
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Arch324: STRUCTURES II

Welcome to Recitation session 03/20

Outline:

= Quick Recap of the week
» Provide the solution for the assignment (Homework 8)
= Answering student’s questions

= Lab: Flexural Strain
= Tower Project: Test date is March 30

Please feel free to ask questions.
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Recap of the week
Rectangular Beam Analysis

Check that £; = 0.005 (tension controlled)

Find nominal moment, Mn
Calculate required moment, ¢ Mn = Mu

(1*2WDL + 1.6WLL}I2
M, = =

i

085f .
Data: -
» Section dimensions - b, h, (span) —
« Steel area - As : a=fc [ C=085 ab
« Material properties — fc, fy WA, v d T
Required: ¢ e ' ———=T=Af,
* Nominal Strength (of beam) Moment - Mn
* Required (by load) Design Moment — Mu "’
* Load capaci
pacity As i _a d—c
greater of (a) and (b) “= B & =———10.003 = 0.005
3Jf
1. Calculate d @ ——b.d LAk M, = A.f (d _E)
2. Check As min o0 ~ 0.85f/b n — {s)y >
3. Calculate a (b) —b. d
4. Determinec = oM, > M,
5.
6.
7.

(if & = 0.005 then ¢ = 0.9) 1wy, = 1z 1.2wp;
8. Determine max. loading (or span)
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Provide the solution for the assignment — HW8

8. Concrete Beam Analysis

|AEEREEEEEEEEEEEEEEEEEEE

Analyze the given composite floor system. Using a
transformed section, determine peak stress values in

both concrete and steel. i: span -
(0.003 in.fin.)
DATASET: 1 Lot o8t
a

YR Y

2_c

]

simple span T .
section width, b T a Jp_s, ¢
section height, h i X

max. aggrigate size —
: d h a
bar size number ( d— E)

the number of bars A
stirrup bar size number O/ \ 1
concrete cover 1.5IN (o] - e L
fe— T=A
concrete ultimate strength, f'c 3500 PSI Y, | &=¢ balanced s fy
steel yield strength, fy 60000 PSI b — PRS- tension controlled
t A
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Provide the solution for the assignment — HW8

Question Your Response
flexural steel bar diameter, db

stirrup bar diameter

distance from lower beam edge to center of
flexural steel, dc

distance from top beam edge to center of flexural
steel, d {0,003 in./in,)

€ 0.85f
minimum required area of steel, As,min hece - e b
(GREATER of the 2 criteria) 'y ' T T

actual area of flexural steel, As e @° Byc
depth of concrete stress block, a _L
2 NLA. _Ir_

factor beta 1 d h 5
distance to Neutral Axis from top of beam, ¢ (d- E)

strain in flexural steel, epsilon_t

strength reduction factor, phi c{/o 1 . T

tensile force in the flexural steel, T T ' le——+] batanced T=Asfy
c

the nominal bending moment, Mn e b —+] tension controlled
the factored bending resistance, phi Mn

T

-

span

! JLJLJ;LJHI.:.JL

the factored design moment, Mu
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Provide the solution for the assignment — HW8

.. Z|0
@ Steel émr J,‘Mmctqu C/(; = 1280 In (7;6/5 A.z) Q1

de |
2 I’/ @ S t/fﬁf 5 60)’ OI""‘ s g — 0-5 /h ' Table A.2 Designations, Areas, Perimeters, and Weights of Standard Bars |

T

Pead] Customary Units ‘ 81 Units

¢ 7 { ( 'rpss- 76{11 ) ‘ Crgss- U l.lil

() disteste From lover boam edpe s o | Blpsin i, | Wt O e | Bt
Center 0F PleXawrol gtc@/) G/c T3 0375 |0l 0.376 #' 95 [ 7 | 0560 |

4 | 0500 0.20 0668 | 1270 129 0.994

5 0.625 0.31 1.043 15.88 . 200 | 1552

= Covtr , Stirrups Jometer o1 M’Mm 6 | 0750 0.44 1.502 ‘ 19.05 284 2.235
2/ 7 0875 0.60 2044 22.22 387 3.042

8 | 1.000 0.79 2,670 2540 510 3973

— |15 |+ 0.5 L l.2f0 _ 2 ¢gns | ju 9 | 1128 100 | 3400 \ 28.65 ‘ 645 5.060
3 10 1270 127 | 4303 | 3226 819 6.404

1| 1410 1.56 ’ 5313 3581 1006 7907

14 | 1693 2.25 7.650 43.00 ’ 1452 11.384

@ c}i;thﬁ Fhm\ top beoim Cﬂlg‘ﬂ o Ceuter 18 2297 J,,, 400 I3.6()0i 5733 | 2581 | 20238

of FleXbrml | Steel, d

= h—dc:’io—z_eag —127.365 7n

Y, QL
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Provide the solution for the assignment — HW8
DA | | & f* by, d = 2L3% Eets)- 1o

60000
FARX ARREEREZERIEZEEEEEEEEER
20ob, d = 200 (21)(23365) _ po155
F. i 60000 p— 7 -
Y X | span
AS D> (A Slf 1-9155 |in {0,003 in./in,)
e ~4 o -
'y T - a
@ AS : Actue/ | oveo  of | FleXurwl Stee! .!. a= Bye %_-I: 2 c
\ =l
A, = No.bur§ X bar Cs_Sections/ Ares (Klo) L. N.A. .
J . an (¢-3)
5 20 A, 2
A\_ = C) X Lz;‘tO - (;3‘3 !'hz > Q{};) = 1.[9)65 "V\Z m E/x l
— iz ] Y
O_l(,\./ 0 o T [ =
- ~ balanced T=Asfy
+dc_ 'E|.=Ey
@ Col Culote o2 (depth of Cant. Strecs block) —b— tension controlled

we B ) | ons

0-35 £ b 0.55 (3500) ( 21 ) -
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Provide the solution for the assignment — HW8
@ ff}, . Formule

/ﬁ)i :ﬁ).%’jﬂ,_o_@S/FLla‘mm \

loo® /
= 0.3% — 0.05 (35%4{00@\:@.%25‘ m
|ooo ]
(9 C: distaace  to w.A from top of besm ’
=0.90
cC-% L 6098 - g.969I 65+025—L 2
et . = O . @ 0.005 - .
A 0-B€5 m gg,,'{‘,gﬁf;%sm $=065 (“ )| Tension
~ . .l Transiton | controlled
) & d-c : e
Epl= (0-003) \}\;o-oag &= &y &= 0.005
&’lt: 2%.365 - 6.969) (O_OC’%) —p. bO &Lici >/ 0. o5
il |
€.969 ;/\\/
TenSion  Cortyoled
- 11
/z’w @ =0.90 Q

Strength reduction factor
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Provide the solution for the assignment — HW8

(9 TenSile . Force i f!examl Steel, 7

Q12
Ve ASE} — |6.35%X 69000 —| 39l 00°
31 B-’Jios
@ nomfaod/ bemo/,fﬁj moment 3 M,
a «_
M= Ashy (d-2)
My = (635) (60000) (22365 - jSl‘*e) . 92643% Qi3
4o | i — 9264.396 k-Iv
jr
DM, —0.9M — D337.D5 K-Iw Ql4
@ My = @Mn | = 33F.95 k- -Inxl- = 6By FT
't Q15
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Lab : Flexural Strain
ﬁ
W
S 0l s
20,15
4x¢‘6
0.375: / all-
°.55 T
lvf JQ‘ZoZ;”

Description
This project produces a graphic representation of the strain diagram for a tension controlled
concrete beam.

Goals
To plot the compression and tension strain levels in a concrete beam
To graphically determine the neutral axis.
To draw the ACI “Whitney” stress block showing C and T forces.
To compare plotted and calculated results.
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Lab : Flexural Strain

Procedure

1.

For the tension controlled beam analysis discussed
in lecture, construct the strain diagram with €cu =
0.003 and €t as calculated.

L

12

STRAI D Achd

20,15”

Jc ‘2.2 6—”

STRESS DAaRAM

o003 = €co 0.85f,

2. Use fc =6000 psi and fy = 60000 psi

3. Graphically determine the c distance from the top to
the N.A on your diagram.

4. Make a second diagram to show the relationship of
C & T forces to the strains.

5. Draw the ACI — Whitney stress block at “a” distance
from the top.

6. Show the moment arm and calculate | using jd = z.
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Lab : Flexural Strain

20,15”

0 — 600 ). 003
s " (2) 1R ,fi - Toeo
L ), = ¢ LR e RYWN
I
e L
”
Jc 229
QY {
1 Clesl T ol =
| % C.. C
' G STRAW D1 ded STRESS DIAGRAM

0,003 * €co o.85fé

Moment | oum ;-2 NA I | — Ll §

d Momgar Agm

Z=J'

- — T
AS%
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Arch324: STRUCTURES II

Thank you.

Any question?
Please feel free to ask questions.
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