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CIVE 3434 Fluid Mechanics and Hydraulics
Fall 2005

Exercise 02_02 04

Assuming that concrete behaves as a liquid (y = 150 Ibf/cu.ft.) just after it is placed,
determine the force per foot of length exerted on a form by the concrete if it is poured
into forms for a wall that is to be 9 feet high. If the forms are held in place as shown,
with ties between vertical braces spaced every 2 feet, what force is exerted on the bottom
tie?

Figure 4. Concrete retaining wall.

@)

E:\uh_cive_courses\CIVE_3434\CE3434\2005_F CE3434\2005_CE3434_Week 2\Lect
ure_2\Exercises\Exercise_W02 L0l.doc 4



cleveland
Typewritten Text
Page 56

cleveland
Typewritten Text
---

cleveland
Typewritten Text
--------


Page 57 % s %/ “Hﬁrjf
» - 2
EXTRA MogEs

T e 5/'(@/@/‘ Lor”” éwj% o Concvels Avnr 9 Ay Ford
%@,m Loromn Fe /}[V@W?ce/ C//Z?czsm %eyﬁ’
,)(/mz. = /ja/é///?g

/;‘(z Va4 Lo 7 éﬂ/a)%
=t =o
Te - b & A
= (33 0sows) T

,///u’ oF Gcher r  SH A (//b/fém

Sorce on Fres.
/ ﬁc/ﬁua FeeF
2 F = /;:,: ';Cg;- ’t/: T Frp

= = Db ¥ 2 = f/m/é/ﬂ



cleveland
Typewritten Text
Page 57


TEXAS TECH UNIVERSITY  cW<e, NAME YZv/ee v  DATE 4FEB 1Y
J.H. MURDOUGH IS

@&
“IEF S page 58
ASCE STUDENT CHAPTER o =&

LTI

AMERICAN |
l SoCiETY OF

COURSE (E$3ae~  SHEET _/ OF S

schRIPT Do A<D

THE ‘IwrEsksc” METAODS AeE
EWE AW/D Worikk Aruays

A PrACIICA Apprutcr)  LEes
DISPULACEMEN T pcuvmtes 70 AYEeve™
LlsucranT FEecE

n

e FFORCE an THIS
Pe4rre- s

EPutvAENT TV

Scr/Pr Boarp

Fo VErncae Pee Epusce
70 WEIaHT oF LUQuID
pisPLacen Alove sukFicee

o PUATE

e

F?‘- mﬁawm:_ba- /=5

Fa =2hA
T
h
{
P L



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 58


AMERICAN
SOCIETY OF
ClviL
ENGINEERS,

FOUNDED.
1862

TEXAS TECH UNIVERSITY  at=try, NAME CLEZARANV D DATE ¥FE6 1#
J.H. MURDOUGH W Page 59
ASCE STUDENT CHAPTER & =& 9 COURSE ££3345 SHEET__20OF_S5
Scie PT Loss
b /5 pIsTANVGE Freom FREES
SURFACE 7> CENTROID oF
PROVECTED AlrA
LiweE oF Acronw TAHRgy 6+ CEwiRord
OF PEESSURE RIS
7 - yl/blA. f/z-ﬁ:.A/a
e A
2.
/P/ "7 DA
ScrPl” Boar o

ExamPLE MNEXT DACE

Fa Live oF Acizon Jetec/6é
LEvTRoIWD OF COolwmny PROFECTZON,



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 59


 AvERICAN
L socieTy oF

TEXAS TECH UNIVERSITY "<, NAME  CfzanD  DATE Yrs )Y
J.H. MURDOUGH RN 3
ASCE STUDENT CHAPTER %2  Page 60 COURSE _S€38205  qger 3 0F_ S

EXAMPLE

FIND BESULTRNT FORLE ON LURVED SURFACE SHosuns. W7o7r/ #s

! Merse WrE  DracRam

Ao
SKEPIE I
i
% [ P77
2m I
]
GV EAN Gov ERN N G- EQUATINNIS
2m warse. o= XA
CLRVED SJRFACE
for NTD BoArD ~=pA
FAIN

FEs0L7anw7™  FRecEs oN CORVED FPLére

\Soww rions

HorrzouTne FYece<

Peo,ﬁ?’?ou
% /// z ! A= /m x 2an =™
<« imd> —
£ = &4 A (15008 Y Jon)
= (7600
WE o o0/ T
o h THeoostf (EVNTROO
L r IF (BESsUL [esSm
|



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 60


NAME _(CLLZp2AE>  DATE 4 FFB ]¢¥

Y TEXAS TECH UNIVERSITY — icr,
J.H. MURDOUGH Sl
| ASCE STUDENT CHAPTER ‘iz  Page 61 COURSE ¥ 2305  sHeeT ¥ oF _§&—
@m FORCES
4 2
=477 /.

= %{ﬂ/ZM/?/n)= ZTm32 X 3. M2

£ =¥ =9, s )z Ham?) = 30, 75300

LiveE oA Acrions

Trroust! CENTROWD OF PRIJELIED Vizime

ey i

/9.6 b

D Ger SAme Lesl> F VENT Foe  (wIEGRAC



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 61


TEXAS TECH UNIVERSITY NAME C&EptfaAAL>  DATE "_/_F&zslf/

J.H. MURDOUGH RECA B Page 62

AMERICAN
i SOCIETY OF

ASCE STUDENT CHAPTER COURSE £F”330%  SHEET _S$TOF &
SCIPT Zvaep
CSUBAIERLTD Bodres &U/Mcf’

PRE sJrRTEcT 72 A
BovYan 7 Foeces CE€6475D
BY rifE VERPCA VaRiAflon
OF LPReESSIRE /v A STHTIC
Aord -

IMA /e + Brooc

ts StHown
ScrIPT Bl

Fovcr BAtgnices oM DRBuwceces
N FArs caAse 'b*»/ ﬂhp

/bﬁor 'ﬁnr = 3//201 —/m)
= Y(rim) LW

= ¥0R)A)

Pt Asor
=
= ¥(/m )(m)
= )-.% )

Buock =5 /6&..»’4607- ‘/"’rapAnp Az
e Any BT, THE S
Bovanr Fedce Wil Awways Bovyanr Forcs
EPvae THE MEIcHT o THE
WATER.  DisPcAceD

> 2L THeE Resor 1> Cheep AcHimepes

':6 = o8JECT Pewa bce

LIVE OF Acr?on Viprradc P T#ecsGr

T AETNOAIN Al DR DD N LN s



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 62


(Coemeem=y  TEXAS TECH UNIVERSITY o<,

e, NAMEC Lese AND DATESFZR 1 ¢
{ SOCETYOF § J.H MURDOUGH i bk Page 63
encineersf ASCE STUDENT CHAPTER 58 COURSECES B0~ SHEET_/ OF 4
FOUNDEC
. gsgp,— Bow
A Bory Fotrs ,= FroAriaG BoslEs AND STAS(Ls 7y
THE BovyanrtT FoecE
Epuas THG NJEIGHTT of~
JHE Boby. A

COVSOG2 7RHe Con CRETE

/

Pt N
BLock pwverF DENSITY - N 1#+
d//o-nllu . 4 A_' 2 /:\A—N—\—H

AVALYz2e THE Veericdc— A ;
Force BArAavceE

Brock /(4(7= 4a/éf‘//2/3

Horw DEEp Wie Brock Froar <

SO 770N

“
| Y4
Zg=o=€—t«/ _J;_
.8 Fg:k/ -

W
=¥ = (ot S04 )
= 4o /6F°

;b-sy“/;fd{s//ﬂa/ :‘/O[éf
Vit = TOBE P L 4

(

jolacd = |2 g 62.9/6¢F



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 63


TEXAS TECH UNIVERSITY

ANCER
o

NAME Lo/ Be AV DATE S7B8 [P

H. MURDOUG S
. /JAQCEL;,?BDENTHCHAPTER '”o.;%f Page b4 COURSE CE3305  giee7 2 oF 6
Scrlr Bosarp
= 2

THE DECTH of /S A 264/ 4
CHUED THE LetF7 &~ - ny
77/4:. /&355(_. displecd = /44/ = (/’L% )

. 3
TV T ™ NV Sl der d = '[’f,;o/u/ . D64 1A
WATEAL. OF AT/ u= AM& ///7—
NEpe sHors ) oF
Vssets AND HFESKHORE T,
L. FLATFEENS, :

/.éufé;“ %‘ﬂ% h/f—)-o\ &= 0. 6 ~HF

Scrirr

DLETERMIVATIN OF Wi

A ORIELT— it [EDE /N,
ORIEN/ED AS Lfccd ok
AT &S STABfciry AVAySs.

A OF a7 72K
/ESSEZS/ S UOIIRRIVES,
AT FerRAs,

Also maipr 2R
DVEKS; 1 A DK

(S WWBOE W FZsGrrr—
AND TUL's o Aﬁwz/j

JHENn 17 PAKS P/

OVERT/AN (W6~ MIteVT™

BoACD
STAB/L7E

IIMERSED O FoRIANE OBIEETS

« | ce

W /CG’

i

V—r
|24 vz =

i 15
O A W}FB Form A
PICHIIW G WMRIT (e 16 757E

ok

SZBLE

MEMET - CouE  RETRAS



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 64


i AMERICAN
i SOCIETY OF
| CIVIL

ENGINEERS §

) TEXAS TECH UNIVERSITY <%=

%
J.H. MURDOUGH R TN
ASCE STUDENT CHAPTER =~ ==&

R PaET

NAME &Lz Z2Afnidd

Page 65 COURSE Cf.3305

DATESPR LY

SHEET ® oF &

ST

TRE WEGHT W 4TS
THe Gl THE CRAVITY
CENTER oF THE Booy,

TR Cly DAEs N7
CRHANGE Locanon Bt vE
72 JHE Bab/

THE Bouppwr Faecs 7

As yreoor THE

BT OF THE SURIGOCED
SECT70M.

TR FORCES (LEATE A
MNOMEVT - Covree [b) CaLisED
A FCHTING— WIomEa7
(5TABLE) O AV OvEeroaw -
HOMENT (LNSTABLE)

BoArRD

'y

(4)

I

Scr/rl

THE INMERseCs708) oF
Elsgagae. LuynmiWs Ur THRI 1/
THE &g v cov Do (a)
THeaV6sd THE (.4—.

AND 4 LINE oF Aciions
THEV ot THE EayArT
fPeces VEcror [ CHqiED
TRAE  VESSEL METAHEVIER,

IF METACEVIER [s ABOVE
THE .G ) 7H*E BodY /S
STABLE ) OTHERUMNSE UMSTHARLE

o ( b) THE  ICHTIVE
MOMENT— (S

BoARD

IETACENTER.

4
Meracev7rec

HEVrir
&M



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 65


) TEXAS TECH UNIVERSITY  avtr, NAME Loz An>  DATESEB#
soceTYoF § J H. MURDOUGH b G(EdN 2 Page 66
ASCE STUDENT CHAPTER o, COURSE CE336&~ SHEET 4 oF &
ScRs PT BoaRD

THE METRCENTIRIC HHENCH 7
G B OBTAIVED

FrROo  THE MgMenr—
OF INERNA oF THE
WEDEs THAT L/IFT3

AND SWKS W

Z, oF 7B wenges

PLay VIEeo Korares s
l«fm/s Axrs

O

I

|

|

T
!

Scr/IPr BodRD

EXAMNE VET PACE

 Semm ARy — CHAPTER. 3

. Pz&vssm.f) HYORISTHT] C QPN BRI
HYDRO STATIC. FPuATIon

- PRESSURE DETRIBUTINVS § Forces

o FULAATE [FPRESS LS
*t CURVED SUCFAE 42

o BouvYAnT— FORE f S7HESes T3

—



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 66


N

AMERICAN §
I SOCIETY OF

TEXAS TECH UNIVERSITY
J.H. MURDOUGH &G
ASCE STUDENT CHAPTER

ane (‘l’/

A
7.5

NAME Etp=piez gvts  DATE SFEBJY
COURSECERZ§  SHEET .S OF &

B

R
N

Page 67

4451

EXBMPLE

A Bm X Yo frcranGiiae Bokx FRNTBor) [s 2w  2eEe,
Z7 BRAWS [ 2m WHEN oIV G CLIEALT LoMOLTE
THE METHC TR . HETEHT— PUD LU T I P I0rI 5N/ 7~

SEA I Aé_ =/0 3) WHEY THE WEes o= Aoy
s 82

. P4
SkErct/ o

/ ff- 3.‘/7

Dusrawcs From GF. 72 2.3 A
YPRISHT™ LomD(770n/

-cé’go/qad - (/-ZM)J?M )(7,,,) = o 4m3

Z, - g 4% = 34 = gmY

C§-= 2o\ =/l2Zm) = 1-06 = 6 14an
2 2

G-

]

N

3
<



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 67


) TEXAS TECH UNIVERSITY e, NAME CLEVEZ 447>  DATE SFEBIY
SOCETY OF §f J.H. MURDOUGH (I Page 68
sf ASCE STUDENT CHAPTER =& 9 COURSE mHEET é or o

1‘(‘4,

_ Figne | Area&Centroid | Avea Momentof Inertia
y I, =bh’/36
T 4= e ©
! x= 2573 1, =bh36
4 lye= w3 I, = bKN2
e p—| x I, = bha
y I, =bh/36
) A= bh2 <
c. x= b3 I, =b’hi36
l ye= h/3 L =bk2
— b_.l x I, =bh12
y I, =bh’[36
| A= bh2 : / ) )
C 1, =[ph(o? —ab+a?)| p6
4 x= (@a+b)/3 p 2
T |» ye= hi3 >
b 1, =[phlp? +ab+a? 2
1Ye
y ! r I, =bh*f12
= =’ sa——
F h 4= ok Bt W2 CEMNTROI DA
l X.= b2 I, =bh*[3 Axis
| = — 13
= Ye= hi2 I,=bh/3
* 7 =[on{p? + w2 12
)

O

NEXr AFPLY  RISLHITNG POMENT™ EQPesTIoN

M} =W M- s o
= (049 )(1.03- 98000 3).sx>,~ /;j-’;-')

- 45_60/‘/'/"?



cleveland
Typewritten Text

cleveland
Typewritten Text
Page 68




