ARCH 331 Worth 50 points Su2014abn

ARCH 331: Practice Quiz 6

Note: No aids are allowed for part 1. One side of a letter sized paper with notes is allowed
during part 2, along with a silent, non-programmable calculator. There are reference charts for
part 2, shown on pages 2-3.

Clearly show your work and answer.

Part 1) Worth 5 points  (conceptual questions) b=14in

Part 2) Worth 45 points R,

(NOTE: The member size, load magnitudes, reinforcement, and materials can and
will be changed for the quiz! The beam supports will not change.)

A 28 ft simply supported reinforced concrete beam (shown) is 14 in. wide by 22 in.
deep with 10-#8 bars (two layers). The effective depth, d, is 17.625 in.. It has 3000 psi
concrete and Grade 40 reinforcement (f, = 40 ksi). There will be #3 U stirrups.

22in

h=

a) Determine if the beam is adequate for flexure and reinforcing requirements g o
when M, = 294 k-ft. 00 0 0O

b) Determine the key values for shear, and determine the lengths over which the
beam requires stirrups for strength and stirrups for crack control. Vymx =42k 10 - #8 bars
when the beam has a total factored distributed load of 3000 1b/ft.

¢) Determine the spacing required for strength with the maximum design shear.

A 9 in. thick solid one-way continuous slab (no figure) supported by beams with a span of 13 ft is to be
designed for a maximum factored moment of 19 k-ft/ft of width. It has 3000 psi concrete and Grade 60
reinforcement (f, = 60 ksi). Assume d = 8 in.

d) Determine the required reinforcement and spacing in both directions. (Note: checking moment
capacity adequacy is not required for this part.)

e) Find the minimum thickness if deflection will not be computed.
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Answers — Not provided on actual quiz! Vuae= 37.6 k

17.3

peen pa
a) M, =313 k-ft > M, Pmin < 0.032 £ prax .- Not OK. =3
b) Viaa=37.6k ¢V, =203k, %2 ¢V, =10.1k, $V,=17.3 k. See sketch for lengths.
€)  Sreqa = 6.72 in (and less than d/2)

d) R, =330psi, p=0.007, Agin-temp = 0.194 in,/ft.; one possibility is #4 at 3.5 in.

e) t=5.6in. 721t 341t

Ve =203k
Vo2 = 10.1k

Vs




Su2014abn

ARCH 331

edIA Y

oLr

L

($00°0 Jo urens oqIsuay)

d ‘01184 JUBWAIOUIBY

500 00 €00 200 100 0
d e 0
4
L]
n
$|0J3u02 d Ul \“__..
- /
oL :..__.
— —¥/—{ooz
Pqy ="w \
ozl /
00¥%
ogt
/
or - 00005 =" §
000€ = 4 \ \ 009
- 0SF 0000 = u. 00009 =" 7]
3 000€ = 000€ = ¥
g 008
=
3 09} \\
2o & \
n A
, 00009 =
000‘0Y = \
0L 000% = % \ et 4 000L
\ 000°05 =%
000% = ¥
o8- . 7 \ L
L%mm - m A 00009 = 00zl
N/ 0005 = ¥
06 [
/ \ \ 00006 = “\
000'0% =/ 0005 =4 oot
0oL 0009 =47 50005 =% 00009 =%
0009 =% 0009 =2
oLk
kooop
‘Y

PG e ST SIALND
oy add ) “suonoas remBueoar paolojural Ajgus 10§ (d sa My) saamo jSueng  |'g'g amnbiy

1sd ‘“y ‘agueisisal JO JUBIDIYB0D

‘sureaq ul pasn A[2Je1 218 PUB JUIUIDIOJUISI uwn|oo st A[uewtd pasn a1e s1eq §[ # puepl# ,
000F 009€ 00TE 008 00bT 000Z 0091 00CI 008 00F O09€l  LSTT .81%
0STZ STOZ 0081 SL'ST OSE€El STII 006 SL9 O0Sy STT S9L €691  oHli#
09l vO¥l 8FZI T6OT 9€6 08L ¥T9 89 TI'C 95T €IES (1] G S £
LTl EPIT 910l 688 T9L SE€9 80 I8€ ¥ST LTT €OE¥ oLzT 0%
0001 006 008 00L 009 O00S O00v O00€ 00T 001 O00€ STI'T 6%
06L 1L TE9 €SS pLy S6€ 9I't  LET 8ST 6L0 0L9T 000 8%
009 OFs O08F O0TF 09€ O00€ OFZ 081 0TT 090 +h0T SL80  L#
obb 96€ ISE 80E 9T 0T 9LT TET 880 #¥O TOS'] 0SL0 9%
OI'E 6LT SPT LIT 98T SST  ¥TT €60 T90 IE0 EVO'T ST90 ¥
00Z 08T 09T OFT 0TI 00T 080 090 O¥0 0T0 8990 0050 b#
OI'T 660 880 LLO 990 S§SO #bO €€0 TTO 110 9LEO SLE0 €%
o1 6 8 yi 9 § 4 £ z I @ (uw)  azg
wbhiagyy d4210wpiq g
sang Jo 1aqunp Jputwion
sieg Surolojurdy Jo sIdQUNN SNOLIBA I0J SEAIY [€10]
L'LE 2198
NOILVINYOANI LNJIN3IDHOANIFY 1331S
96100 181070 €910°0 SE10°0 801070 edIN 005
S¥T00 9TT0°0 £020°0 6910°0 SE10°0 edIN 00F
18200 8570°0 TET0'0 ¥610°0 SS10°0 edIN 0S¢
LTEO00 10€0°0 1L20°0 92T0°0 181070 BJIN 00€
LLo="14 180="1 sgo="19 sg0="19 s80="9 &
eJIN OF ="/ edINSE="/ BJIN0E="/ ®BdINST="J/ BANO0T="J
6£20°0 €120°0 181070 8510°0 ce100 15 000°09
L8T00 §5T0°0 L120°0 0610°0 €9100  1sd 000°0S
65£0°0 61€0°0 1L20°0 LETO0 €0z00  1sd 000‘0F
sLo=14 080="9 sg0="14 s80="19 sg0=14 &

1sd 0009 =4 15d 000§ ="/ 15d ooy =74 tsd posE =74 15d 000 =4

6°0 99 01 paniuiiad st @ yaIym I0J (G000 = UIens dIsua))
sureag] Je[nSuejoay paolojuIay A[Sulg Joj d oney JUIWIIIOJUIdY WNWIXEA

97110 Y04 SLIVHD ADNTAAATI



Su2014abn

ARCH 331

8L°0 €90 0S0 6£0 0£0 TTO S10 Or'o <00 ¥T
0°1 ¢80 L90 €S0 OF¥0 6T0 ITO €10 LOO 8l
LI'T S6'0 SLO 650 SFO €£0 €TO0 S0 800 91
STl 10T 080 €90 8F0 €£€0 €T0 9I'0 600 Sl
el 60T 980 890 IS0 80 LTO LI'O 600 ¥l
24! LI T60  €L0 SS0 OF0 60 810 010 £l
9¢°1 LT 00T 6L0 090 ¥FO 1£0 0TO0 110 !
0L'1 8€'T 601 980 S90 8F0 ¥£0 TITO TIO 11
L8] ¢Sl 071 €60 TLO €S0 LEO ¥TO €10 01
80°C 69°1 €€1T <SOT 080 650 I+v0 LTO €10 6
veT 06'1 05T BI'T 060 990 90 0£0 910 8
L9'C 8I'CT ILT SE€ET €01 SL0 €50 +#E0 610 L
e v€T 00T 8ST 0OTT 880 T90 O¥0 TTO 9
o't LLT 81T TLT  I1€1 960 890 +¥0  #T0 (Y
rPL'E SO OovT 681 #1901 L0 8F0 970 ¢
9I'v 6L'¢  L9T I1'T 09T LI'T €80 €S0 670 Y
89t I8¢ 00'€  LET 081 TE€T €60 090 ¢€£0 4
Sy €¥E ILT 90T IST 90T 690 8E0 St
00y 9l't OFT 9Ll #T1 080 b0 £

IT'ON OI'ON 6ON 8ON LON 9ON CON +'ON £ON (un)

Furoedg

(YIpIM 13/, "UT) PIPIAOI] BRIV g

Juswadloudy paseds Ag paplaoid sealy  9'€l 318Vl

(000001 + t°0) Aq paydunu aq jreys sanjea ey} sd 000’09 UBY} Jeyio” o4 (q
ch/al ut JyBiem yun sy} s17m a1eym ‘60" |
uey} sse| jou Inqg (*Mgo0°0 — §9°1L) Aq pajdpnw 8q |leys sanjea syl ‘cu/g|
02 1-06 @Buel ayy ul Jyblem yun Buiaey aja10u0d JyBlamiyb| (eanonis _o%.“m
'SMOJ|0} SE POYIPOW Bq [[2ys SanjeA
8U} ‘SUOIIPUOD JALJO JO “JUBLISDIOUIS) ()9 BPEID) PUE (J)/q| SEL = IM) 8}8id
-u09 JybBiamjewou yum siequisw 1oy Ajjoalip pasn aq _“mr_m usnib senjep (2
'sayoul ul si 7 yibua| ueds ()
:S8JoN

8/7 L2/ 7 S'8L/7 9L/7 sqejs Aem
-auo paqqu
10 sweag

0L/ 8¢/7 ve/? 02/7 sqe|s Aem
-8uo pljog

‘suonosyep | Jequiap
abue| Aq pabewep aq 0} A|8)I| UOIONIISUOD JBYIO
10 suonied o) payoene Jo buioddns jou siequiapy

JBAB[IIUBD | SNONUIUOY | SNONUIIUOD pauod
spua yjog pus sauQ | -dns Adwig

Y ‘SS8udoIy} Wwnwiuy

a3LNdNOJ 3HV SNOILO3T143d SS3TINN
SEVS AVM-INO HO SWV34 d3SS3HLSIHINON
40 SSANMOIHL WNNININ—(e)s'6 31aVL

(e's's' L1 10V)

pesspIsuoo aq os|e jsnw (Mqos/A'y =) Juswaenioulel Jeays wnwiuiw uo paseq Buioeds wnwixep )}

#/p s Bujoeds winwiuw 1o ywy| jeapoead vl
(2'g’LL 10V) 194 09 5 4 'sdnuns n 10} 9y X 2 =Y.,

(1HE'LL10V) 8270 = © 'PMa 2 26 = °A0 fjuo ainxa)) pue Jeays o} pajoslans siaquiai,

7
p*q YMpd<( A0 - A iojuiZLI0—
I\J A v P (rs'LL1ov)
“g Y .__IT Ll To upzi0l upziol — s
P*a Afres (A0 - )10  uive > Ivgios
s ‘Buioeds dnung
ud — — Junwiuy
pepuawwoday
= "dog — painnbay
plryo m:( :
%
Pao F auou Ay *sdnuns jo eale paiinbsy
s( u>.v| =>v miﬂom '
AP <A ¢ < A2 N0 < s
‘A BTy

Lubisaq Jeays 10} SUOISINOIL |DV 8-E @IqeL

97110 Y04 SLIVHD ADNTAAATIA



