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Part A: ST AD Pro and Auto Cad.

Qlr Using the concept of auto-seneration method of S-IAAD Pro software, sketch and construct the
idealization numbering ofjoints and members concrete structure shown below (All dimensions
unit in meters). Edit the analvsis commands of the structural members under the effects of
following loading conditions:

i.Selfweight with Factor Safety (F.S.:1.4)
ii.Roofsuper imposed dead load 4 kN/m wirh (F.S.=l 3)

iii.Floor super imposed dead load 3 kN/m wirh (F.S.=t.2)
iv.Exremal loads (a-s shown belo\\ ) u irh { F.S. L7l

!q3!: Ec = 3300 kip/in'. column secrion (60 * 40 cm). bcam sizc (T-section) lflange bf= 80cm,
tFzocml. [web t{ = 80cm. bw = jOcml.
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Q2: (Answer A or B)

A: Draw the following figure in board its' sides are (150x150 cm). lf you know the

figure is far away locm Horizontally and 20cm Vertically from original point(0,0).

Concrete cover is equal to 4cm. Assume any dimension not found-

,1020)
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5'1"
Q2:B: using AutoCAD program draw the following figure on board its

sides(1000x1000mm) ,if you know the lower left side of figure is far100 mm

horizontally and 1o0 vertically, from original point.

7OO mm

I,,."
20O mm

6=25 m

150 mmT
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Pa Tt B: HEC.RAS.

., Nglgl Answer only four questions.

QlzA: Explain (wrth necessary drawings

(:

..-.........,. and

.'1 
'

and equations) the theoretical basis of the HEC-

RAS for steady one - dimensional

QliB; What are the basic kinds of similarity? Give the main relations that explain each

kind.

Q2: A: Fill the blanks in (1) and (2 or 3) of the followings:

1- In HEC-RAS model the water surface profiles for the steady flow are computed by
solving.....................equation which is . . . - . . . . . . . . . . . . . . . . . . , whjle for unsteady flow by
solving.....................equation which is....................... and ....-.................equation which
is .....-...............-............. and the ............ .......approach is used to solve these
equaIlons.

2- Steady flow data that required to perform water surface profile consists of

3- The location of boundary conditions for subcritical flow is at.................., while for
supercritical flow is at......................... and for mixed flow is at..._........_..

Q2: B: Fill the bridge - deck/road way menu vvith the necessary data to represent the
bridge deck shown below.
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'A'93'l Draw a scheme representing the steps required for entering steady flow data and(. 
- boundary conditions to simulate the flow in a rlver for three profiles with discharge

20, 40, and 60m3/sec. the corresponding boundary condition of these discharges is a

, known water surface elevation 1, 1.5, 2 m. a. m. s. l. (Draw the necessary main
\1 menu).

' 
/Q4r Explain, with necessary sketch, the main stapes for preparang and runnang a

/ hydraulic model to simulate the flow in a trapezoidal channel of a cross section,
longitudinal profile, flow data and boundary condition as shown below.

3mr/sec- - )

0.3m

.-,,r.t t?lTlrlT
111

Q5r Write the geometric data of the hydraulic structure shown in figure (1) in the menus
,,' (A\ and (8). The distance between upstream cross-section and deck is 25m, Deck

width in direction of flow 10m, gate length 2m, gate width 3m, weir coefficient is
2.18, U,S and D,S embankment side sloDe is 0.5 and the weir is broad crested weir.

-.=:_

E

!
n
o

Figure (1): The Hydraulic structure
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SET I 2013-2014 FINAT EXAM - DAMS

Q1) Using the concept of !glb::@l!!@!bg of STAAD Pro software, sketch

and construct the idealization numbering of joints and members g@!9-gl4g$Ig
shown below (All dimensions unit in meters). Edit the @lEilcommands of the

structural members under the effects of following loading conditions:
i. Selfweight with Factor Safety (F.S.=1.4)
ii. Roofsuper imposed dead load 4 kN/m with (F,S.=1.3)
iii. Floor super imposed dead load 3 kN/m with (F.S.=l.2)
iv. Extemal loads (as shown below) with ( F.S.=I.7)

N9l!9!: Ec = 1300 kip/in', column section (60 * 40 cm), beam size (T-section) [flange
bf= 80cm, tF2ocml, [web H = 80cm, bw = 30cm].

3m
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Draw the following figure in board its.sides are (150x150 cm). Ifyou know the figure is far
original point(0,0). Concrete cover is equal toaway

4cm.
lOcm Horizontally and 20cm Vertically from

Assume any dimension not found.

(r020,

Abso I utc coodinqtc sttsacm
Command:L
;pecify first point:10,20
ipecify nexi Poiot:l10,20
I10,50
80,50
80,90
I10,90
lr0,ll0
l0,l l0
:10,90
:40,90
:40,50
t0,50
t0,20

Command: Rec
lpecit first corner point:44,24
Jpecify other corner Point:76,106

Commatrd: Rec
;pccify first corner point:45,25
ipecify other correr PoiDt:75,105

Commaad : C
Speciry center point for circle:46r6
Speciry radius of circle:l

Comrnand : C
Specify center point for circle:74,26
Specify radius of circle:l

Commrtrd : C
Speciry center point for circle:46,70
Specify radius of circle!1

CommaDd : C
Specify cetrter point for circle:74,70
Specify rrdius of circle:l

Command : C
Speciry center poiDt for circle:46,104
Speciry rrdius of circl€:1

Command : C
Speciry center point for circle:74,104
Specify radius of circle:1



Specirylirst poitrt:I0r0
Specify ncrt Point:@100,0
:@0J0
:@-30,0
t@o,4o
:@"30,0
t@020
r@-r00,0
t@0,-20
:@30,0
t@0,40
t@-30,0
:@0,-30

ComDrnd: Rcc
Specify firlt corner poir*44r4
Specify otber corner Poirh@J2,82

CommrDd: Rcc
Spccify fint corner point:4sJs
Sp€cify other comer Poinh@J0,80

na&d{afu ootdinot g{,rer*1.{;','i:' :
Commrtrd:L
Specit' lirst poiDtloro
Speciry oert Point:@10(}<tt

:@30<90
:@JO<180
:@40<90
:@0d)
t@0<m
:@1fik180
z@20470
:@30<0
':@4O47O
:@30<180
t@)0470

Command: Rec
Speciry fif3t corner p oitt:44),4
Spccify other corner Poinh@E8.02<68.69

CoEDr[d: Rcc
Spccify firsa conrer point:4srs
Specify otbcr corner Point@85.44<69.i14



using AutoCAD
know the lower
point.

@=25 mm

Speciry firsr pointl00,t00
Specify trexr poitrt: 300,100

: 300,700
: 550,700
: 550,950

: _150,950

: -150,700
: 100,700

_program draw the following figure on board its
letl side of figure is farl00 mm horizontally and

sides(l 000x I 000mm),if you
100 vertically, fiom original

0mmr.
I

200 mm

250 mm

(r00,100)

I . 
^ 

Soh': f:n8 Absolute Coodinote Systcm
tommand: Line (etrler)

"o.o-"n', 
*""fr#.' 

l' '
Speci$ lirst corueipoint: C
Speci& first distrnce chrmfer:2o
Spccify secord distance chamfer:20
Specify lirsr corDer poiDa: 162.5JS0
Specify secood corner poiDa::237.5,500

Commandi Circle
Speciry center point of circlel162.5,162.5
Specify radius of circlet l2.s

Comnand: Circl€
Specify cetrter poina of circle:237.S,162.s
Specify rsdius ofcircle: 12.5



Comnend: Line (enter)
Specify tirst point: 100,100
Speci& nexr point: @200<l

: @6(X)<90
! @2sk0
| @25O<9O
: @7fi!<rE0
r @)50410
: @250<0
| @60F.270

Commend: Rectanqle
Specify fint corner point: C
Specig finr dirtenci chsDfer:20
Spccit lccord dilaEncc chemfer:20
Spcciry firlt coner poirt: t62.5J50
spcciry lecood corocr poitra:t@261<73.30

Command: Circlc
Specify cenler poitrt of circler 162.S.162.s
Spcciry ndius of circler l2-s

Comnand: Circle
Speciry ccracr poina of circte:237.5,162.5
speciry mdiu! of circle: l2.s



Solutlon:

qltr:

Water surface profiles are aompuled from one cross_section to the next by solving the
enersi €quation. The energy equation is:

-22.. , Qrvt drv.'
Yt + -U; + zt = y2 + -a + 22 + h.

wherc:

yl,y2 : depth ofwater at cross-sectiorL m.

zt,z2 elevation of the main charnel invens, m.

vl,v2. Averaged velocify at the section, rnlsec.

g: gravitational acceleratio4 m,/sec2.

h.: head loss, m.

Thc head loss in a reach oflength I may be calculated as:

(1)

h. = L* i.+Cla,v: *o,','l
Lze 2c ) (2)

Where:

c, : Kept€sen&ttlve triction slope b€tween the two sections,

C: Expansion or contraction loss coefrcient

En€tgy

ornnd Botton

Figure (I-l). Longitudinal Section ofChannel Reach



Ql:B: The basic kinds of similarity are:
1- Geometric Samilarity:

Length ratlo. Lq: r!!

Area ratio, d*: Il

2- Kinematic Similarity :

&:urk:ob , "*:ff :ff , o,:A,v,:
LR Vrz

an= ,: = i=r-R
3- Dynamic similarity:

rr= 
*! , P-=; , r*:i: PpAp = PpL:p ,

Q2: A:

1- Energy equation, r', + Y + zr -- 1,, +ff + zz + It.

continuity equauon. !+ r!_rt,=O

and momentum equation 99 1 99!1 _ ga(X+ ,)
the finite- difference approach ls used to solve these

2- Flow regime, boundary conditions and peak discharge
3- Downstream, Upstream, Upstream and downstream

Q2: B:

where P=prototype m= model

tilli , TR:f;

Pp:tpAo=y*lzo

=0

equatlons.

,ff;=" r. 0,,** ro -*
k s6E ln-- br.bh f-
FF*

,L lgj
=.Ehld-5'd6,d,ol





Q4:

1- Startlng a new project: File ----+ New poect

2- Entering Geometric
add new river reach

Add new cross

ls
Data : Edit ---> Geometric data -----> e
----+ Draw the river reachffl-1Drara1

il--*
Edit cross section data

+ Enter cross seo'on Ou,uJ

i- fF;,- :.1 Ef:+.1FdF,- - l"--t' *=iirrl
Utu#ffi

ffiF;llJ
GI
L !4!d I Bdrtd

e-q&r BlX r KaA*)6nd o..f'., r

reTlIrffi
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r l--E l

0K I Crst I



Option ---- copy current cross
and ROB from 5OO to O

I

+

Option ---- adjust elevation

section -- (Change the LOB, Channel

e A:i _^_a
*Fi - l-* r-

3- Enter flow data and boundary conditions: data

4- Performing the hydraullc calculations

Run____ steady flow data _

5- Viewing and printing results

Compute.

Fi--
0r( I c..d I



Q5:

c-cB ;--:r!l!algjI]ll
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