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Welcome to Recitation session 10/04

Mohsen Vatandoost h.o., m.sc., M. Arch}

mohsenv@umich.edu

Office hours:

By appointment
Click here to schedule

Please feel free to ask questions.
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mailto:mohsenv@umich.edu
https://calendar.app.google/ieCcPr68yZc1fk1H7
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Welcome to Recitation session 10/04

Qutline:

= Quick Recap of the week

» Provide the solution for the assignment (Homework 7)
= Answering student’s questions

= Lab:

= Bridge_1 project (providing more details + the requirements for the reports)

Please feel free to ask questions.
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Recap of the week

Truss Analysis

Method of Joints

Method of Sections

N

. 4

Graphic Methods / \/ ?
James Clerk Maxwell 1869 5 b ’:"2;\ e 2
M. Williot 1877 1
Otto Mohr 1887 \
Heinrich Mdller-Breslau 1904 ; ' & F
William Baker, SOM \

James Clerk Maxwell

Computer Programs

Dr. Frame (2D)
STAAD Pro (2D or 3D0)
West Point Bridge Designer
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Recap of the week

Method of Sections - procedure

1. Solve Reactions

2. Cut section through member

3. Choose point where all but
one of the unknown forces

cross and M E-E_ =3 Us 1\:
4. Continue with =F,, and ZF, i - e
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Provide the solution for the assignment — HW7

- Problem:

8. Truss Systems

- | | § 6,
Find the internal forces in members: a, b, h, g, ], k, L l
CEEN
DATASET: 1 T
Length B 10FT
Length D 15FT A = 6 =
Length E 6FT
Length G 12FT =
Load P1 200 LBS .~ ] E. T
Load P2 400 LBS
R { K z

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch314: STRUCTURES |

Slide 6 of 20



Provide the solution for the assignment — HW7

/“\-CH\OJ OF Jﬂfntf Solve exte_m..f remwb"'f'
(ot FBD o onc Jot)
Smy =
= lbo
s o b A(0e)e
B:lbL? 200 y (fg_lo)+‘[oox 15 _K,_ (l'5+6):.

A — d
7 0:[5}:7 €E=6 AN ZM@z::-

ﬂi/r TR “&Xe'ﬁ(3+e)+£|(0+e)='

— Yoo X G _u"( ’0+€)4_RI (’5-4-5) = .

Rt :266.6_{, L@s @
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Provide the solution for the assignment — HW7

. Solution:
p=*ee A, = 4ao LBS
\l B:Ibt’ C,’Ilﬁ(.l‘:
- L SFg = -
G=12
5 ' 1 R"—'Fl -—-P'z_ ‘f“K'L:‘
9 0:!5';:7 Exé Q 266.6% —200_4Yo0 +333-‘3‘! = 3
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Provide the solution for the assignment — HW7

FRD of one Joit

i/ ' z F; —ir
P:ua > 0,
'l pi,_:((ﬂOLBS T R'-'-AV :‘———)AVI—Rl
B=lo ? R, —%Ay = _ 266.6% ! @
! L
G=12
> - 1
v 0: Is FT E=-6 -Q‘
45 s oo
; Triangle  proportions:
ﬂ‘ TR'Z 3 __Ai*'_*_ = __§__ —_— H-H ':...i—
A, 12 ~2666% I*
—s ko m.uv’:\ s (3
. S o
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Provide the solution for the assignment — HW7

. Solution:
peee P, - Yoo LBS
\l B=lo ¥ The ne,;mtflft Volue§ Shows we need to o
: = Change direttion of Forces in member .
G=12 B
5y, " om
77 0=15 7 Enil JAN
? S R R e e ST
ﬂl R'Z
Pythagorean
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Provide the solution for the assignment — HW7

W4
44,4
. OH
e f.= 400 LBS I
\l B=lo t’ Kl
5 L Zk - .
: G=12 .y
2 J0=15 _¢ B 0 _ 125 | LBS
; FT Eni , — 0 - | ®
R, R~
O+T3h§foh @
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Provide the solution for the assignment — HW7

P:ua

" p,_:‘tﬂolﬁs . ZF. =
\l B=lo 1 N 3

€
: Lk TR R?. -—C\,:‘ —+CV:ﬂz:333.3‘1 LBS
: 2 lo
1 & ©

;- I'Z.l': C.
.' g c 6_\A _..-—'--i :—g— —_ C’H == _w_____i‘?—i}“]: ‘GGGZI @

6 C, fz = =1

R IRZ C = Cﬂ2+cv’ =J 'ss-czz+ 333-’5‘11_: ’3-’{2-63] @

LBS

C _ COMPY‘C Yf’.ﬂ“ @
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Provide the solution for the assignment — HW7
FRD

Cy & 12 E
Cu

P:‘Lno A '6

I P, - Yoo LBS ' E ’[‘
\1 B=lo 1 R,

: '-k\
i G=12 S
" ©

g
: u! e __lee.6%|
2 0=15¢7 r_—-.e.'\Q €y or S —FSy=="b= o

J k.

The negotive Valae For Eh i IV Cotes
owy e ﬂ'u.mptl'oh weré not tmt 3 SD |
tke CM'YECC (}”‘f(ﬁoo\ OF EH ¢ S {-———

£ _ Tenlion @
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Provide the solution for the assignment — HW7

Pz: 00
-3l A
e £ _ Qoo LBS ' f C.
' 2= s +G‘ -+ s —
\lr B=l0 ¥ : ) @
LI\ — Yoo .,_(;.v «33331=. — GV: GG'G.E_) B
G=12 -
5 i G - Compresio~ (&2
;? 0=15¢7 €6 7~ 2t = ®
R, Tﬂz _ _ Z | Les
= s AR~ Gy JESE]
R _ CompreS ton
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Provide the solution for the assignment — HW7

P, = 200

p=ee 1pz= Qoo LBS /0
\L (B=1o ? ;

SF .

A — By~ Fy=

H.N25 —166.6% — Fp =
— F - 5555\ s &

.-—l—'-':'_—-__.—-—-___—
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Provide the solution for the assignment — HW7

P, = 200

BH = 166. 6%
/4 F Z F -
P \lpﬁ oo LBs /TG g
¢ Bﬂlb\ _€+HV+FV om0 S

— 20% 426667 + E, = —‘ro:— GG-GZI

—

F=\‘ 'FHZ +sz = %6-%8 ‘LBS

——

3 Y gouin ne,a.o\‘tf‘n: Tl'g »  For FH , Fv
Ly Cha-ge the direction
FV N F
3 F - tenSion
Fr
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Provide the solution for the assignment — HW7

:\l 1P, = Qoo LBS

Compression = Red
Tension = Blue
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Bridge Project BR[D:ES

Truss Bridge

Description
This project gives students the chance to apply concepts learned in truss analysis to the design of a small road

bridge. The project also introduces technigues for design and testing of structural models. Work is to be
conducted in groups of up to four people. The project is divided into three parts: 1) initial conceptual design and
analysis, 2) design development and testing, 3) post analysis and documentation.

Objectives
* to explore the geometric design parameters of a structural truss through bridge design.

» to perform quantitative analysis as a means of testing and evaluating a design.
« to test a design concept using a 1:64 (3/16" = 1°) scale structural model.
* to document the results in a clear, well organized report.
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Testing Frame:

Bridge Project \ } [

26"

ELEVATION PLAN

Span=160 ft (scaled = 30 in)
Max. Depth = 53 ft (10 in)
Max. Deck = 8 in (1/8 in thick)

Max Weight = 68k (4 0z)
Material = wood + glue

TAUBMAN COLLEGE
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. . Preliminary Report  Criteria
B fl d ge P FOJ e Ct ry dimensions — 30" span

loading — 50 Ibs min.
Materials — wood + glue

: Explanation ici
Documentation P Efficiency score
: concept weight limit — 4 oz. (minimize)
see tally sheet for d?Ta'l truss type load capacity — 50 Ib (maximize)
development of prelim (4/weight)x50 + (load/50)x9
revised analysis
final design Analysis s
test results member forces (Dr Frame} SU bITllSSan
post-test analysis member sizing preliminary report
selfweight model testing .
- final report Final Report
capaci
Score Tally pacty P
Presentation D tati
Three Parts letter size report sloclilsnenien
l t 40 see tally sheet for detail
prelim repo development of prelim
- Due Date _ .
testlng 60 6 October 2023 revised analysis
final report 150 il € Lol
test results
post-test analysis
TAUBMAN COLLEGE
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. . Remember!
Bri dge P O] ect Triangles are Sturdy, Stable Shapes

ANV AR (e

Parker K-Truss
\/

A0S N NN Ky, NAVAVAVAYAVAN

Camelback Warren
\NNXEDP V]
RS k%4 A\ VAVAVAVAVA
Double Intersection Pratt Warren (with Verticals)
Bowstring Baltimore Double Intersection Warren

AN N R

Waddell “A” Truss Pennsylvania Lattice
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Bridge Project — Some good examples
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Thank you.

Any question?
Please feel free to ask questions.
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