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0JHOl ®3=0fl CHOH = |.H2I OLOILIOIE Z=8i0t0 2& 2] 0l0ILIo 2)i=
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Egg Drop System & Hl AZTEAI0

gt o MKS EH AEter Yot MKS
ot 0] (feet) 42.66| 13.00277|m Yo A BSELL 15.96|m/sec
37| = (kg/m3) 1.229 1.229|kg/m’ o3 Ojae Al Yot Azt 1.63]sec
FSHILEE (m/sec?) 9.8 9.8|m/sec’ SHEE (3 18 X1 £5) 27.60|m/sec
S5 SEQ B EE B A2 15.96]m/sec
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At 27 (g) 60 0.06|kg
Yol A2t BN (cmd) 12.56| 0.001256|m? ola=&F A|l2H0 A2tS TESo Yot MKS
AR e A 1 1 S0 A S5 & 15.96]m/sec
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ToEe (@ 0y A0 £ 10.94|m/sec
At =gt 5= St B & I A2
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OacE NAY g 1 i
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1. SystemOl tiet JHE = (HBWUHE E2) —- [~skp, ~dwg I EF)
2. System MEE(ZAEISE V=2 M3 E0 2AH JBE, BUE, LZUHES
d7HE 018010 = X2 Ml %y (Sketchup B8E3, |, X+ JIs

€8]
3. SystemE HA0l=
2 ME =0)), 4+
4. 2L THEQ 8 X FHE FHTt 2, AME System?] == Ul
9. System &A= & WHETE 0I2010{ System?| Front Area =3
6. XM, 220 WS HtuHE SEHD QL System £FHE 0120101 AHMI01
H A=
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Wood Bridge System

Q Xl W

GliHIHHl AlS

UFuS dHIAIZM 2t 2]

U3 AAIETOM =M SH

FH2 O0IES HE = Y= Wood Bridge System I &}
USSPl IHEE M 2 2l

Wood Bridge System IH0Ot &8

U3 A5 M 2 2l

(EOMHIEEA: IIREIE S0l M)

NNANANE NN

v FE LS MOl $YUUH BE

QO Hiz=wy

v eCampus > EE2d 5 EEZMN|
Z2[H2tn] ESISHE ME)|S)|HAHNHAATA - xto| B3} -3-
mato ==

o O TT

O =diEul(Slab Bridge)
v FEIJ SdEel nEoICh SHEo] X0 W2t RC=HY, PSC =iy,

3 sdiBu S0l ALCL

s =R
f
/ / /
S T
4 V / _‘?'__‘!Ei’.oﬂf‘;%‘
2 yo =3} A F3E|E]
ikl A}zo) o]
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w3zl &

O HOul(Girder Bridge)
v HOH, HIE nEE SWSHAIZXIH
Z B0l A 2El= galold.
v SR SSAAYNAEYAHHN), ZAT El TS, EYI0IE HEHu
PSC Beamul, RCH ul, PSC Box 71I:-IE! LA N(SY0IEHW), HEIE
A Hinl S0l UL

OE

&l

|0
HU

Jhuet N gusoz

—

\.I
——

ZE[stn ES oY ME)|S)|UHAM AU A - xto| st -5-
mat
O 1'r
O EdAul(Truss bridge)
v F2IHO] EIM 2THE Bt WO HOIM SsE SO| W X2 XEBH A

° EdA(Truss) ctd tsHZI A4 a0 ol Eﬂ*a Arggt uZolLCL.

v EEP_“_I &0l Wk WARREN E A, KEH A, PRATT EdiA ul, PARKER E
dASO0l ALCL
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w3zl &

Q OXlul(Arch Bridge)

v JY = JEYAE ES MBOZ 0] U2 smutsio=z 0|S8 £+
Jil IIIIUl OIXIE FETHZ Ol= nE0ICt.

v OXIQ] BIX| 240l Wet 2-hinged arch 3-hinged arch, Fixed-arch&
SO, ™A Wt 2HI0HKI, E=01X1, EAHOEXKI, EHOIE OIXIEI'=OI
A1l, Bt OLXI2| 20| HAN Wt %EIEEIEOIIIlsolid rib arch), 24l10]1A
E2|"0tXl(braced rib arch), IO Z 0t Xl(pipe arch), £=0= Ot Xl
(voussoir arch)S0| Lk

(o]
HA

S=Mlot] SSIoR 9IS UANZSAT - yo|Te -7-
o] ==
o o TT

Q JiHlul(Rahmen Bridge)

v clHipl S nl 0| A2 XQ OIRFAEE ZExE HE ZW MHl2xo Z
ME =zt %AIOII XIZHH Ol 2dol= 5’4 HE9| EJI =0l= tal 012
EILHL} ul2t0] 220l ol= w30l E}“"E!'- nl2to] =017t a2l =X

1l §AH219| EIE*OHM A2 Ol= 2101 ZHAOICE L21Udte] B2 1S5S
249 Z0M S0l E = AL

oy L O
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w3zl &

O Arul(Cable Stayed Bridge)
v AEnl= 17843 C.JLoscherOfl 10t MIANl XSO nECZ MO 25
2 MY0l £ 1818E1t 1824130fl 5 JHOl W EO0| H=0HAM SIEITHA 1
220l XIMTZIACHIE 19559 A0 Stromsundid 7t HA T HA] CHAI nl
= JISTSHAN 2HEE 20i21 U= nBHAOICHL AR n= 210 1l
ZI0)l M2 WECEZ2H HIASO| Hd =22 HIOIEE FEE IHY X
S0|CL 9% EYYN, A EfAD = OIXInfiME O Z2H0] ZHHOH
XI™, A0S0l 220| SI10HH 2= MESHHI0fl 201l =0 JeHM, B2t
O] ZHTHl +=4Iol= AIOISS AAUOII| U0 ACIA 2ot At 22 X
H=ZE 10otE 0| AFEmOICE WatM AFEtuloll ZH201= Ol=0l 257t Aol
S0| XHOZ THL)| 20 =2 HOIE AU EHAXIXE A
XEZM HSSHLL O 20 AFRtnl=E S5uQ 22HOF %stM EM()
ClE R ZXS0|0L.
v THEOl Wt ZAFE L, 232 E AtEu SCE EFH O, HAlIOISHHAIH A2
et Harp¥, Pand, Semi-Pan¥ S0| ALL.
. \

w3zl &

O Extradosedil

v~ JIMO)| ol QA E HIOISH W@’ 0|2 O|0IF At uO| HHE ¥
olLl, HS2 HEuol 4 JP40.
Extradosedul= S 2HE JZHIA P.S ZIHE Q10 SO0 == =St
SHEE ZSIIAIZID] 40l P.S ZTHO MAMEE CIMOZE SIIAZ HHE
iMooz HHWH HXIONE PS ZIE 22 F=E9 M0 External
tendon®| EHHZE £THC 82 =0] 0O|AC = XIS HE O] ulZOICE AHIO]
29| == S0 Wt ¥ =00 XIS AP QF Q15 HIOIS EEHC! HL Al

JAA0IE BALE ERED
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usl &

Q ®==ul(Suspension Bridge)

v Sxnle FEHTower) 2 ¥HalXI(AnchoragelE F=AHI0I&(Main Cablel2
XIXI0t11 Ol HIOIS 0l ®==TH(SuspendersE=Hanger& {0 LA
(Stiffening Girder)2 X|X|0l= nZ@HAIS LS
Srul s FE{Tower) & WHElXI(Anchorage)E F=AHI0I=(Main Cable)S
XIXIOt1l Ol AlIOIS0fl &==XH(Suspender<=Hanger)E IHE0I H¥Z¥
(Stiffening Girder)E XIXIOl= W@ AIS Yot} E=ul9 FH OIS Y&
2 OHXIuml @t SAIOILE Q1AM OLg Hi=C} = MM TH U= 012 20l
OlAE O] HUMOITE Ol= 20| JHE Ol SniA 0l ALY, X2 1,000m
OlAHO] HHnlJt HOl Hsxnldl=s MT 0128 Yt EME & U= A
OICt.

v HZYO| YA2 EAQL HIAYE DI F2 AT, FH0IE AU
et EF8 4 (earth-anchored)dt X8 A(self-anchored)d+uls 2R/ E L.

A
r
0

- 93/115 -




_13_

Wood Bridge System

_14_

- 94/115 -




AMAE QA

FHE=E 5 B2 2AI=E 018010, HEF -?-IE AN FEas 0188
CTHlig=s +8d S4E A28 (W3 XIS2 U 809 Wel)

Mk "OI'— o0cm, W& AISF & =0I= %QEH =02t S2(EH2F2H
wZF2 =2 10cmJt £I010F S0l = 8cm? XtZ01 X|LZ == A0k 2
ul Z0ll IHGIE Ot=(ZIUH 42kglE HE = AO0{0F SHIHOH 2 10X 0l XI&)

2 I8 0F OtH, 910l HJ1 S11 &2 01010k &

=1
v —

TR f I

: o R

6.5cm 5Ucm

(I W I Ry Wy

S=Mlot] SSIoR 9IS UANZSAT - yo|Te -15-

(o]

O wZ SAEN = 2cm, =0] 4cmQ] SHHIt AtolE £~ AU

=
=
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LUFuS

a8 =AM

6kaltit LIS SHNSH 42kgNiXl 1kg¥y =5 =JIOHH,

O FE ST US 10X Xl 2 US = FJI
A 7 8 9 10 11 12 13 15
HfL B Hp L HpL Hp L HfL B L HfL HfHL
ES 1 1,1 1,1, 1 1,1,1,1 5 5,1 51,1 51,1,1,
1
ot 16 17 18 19 20 21 22 24
HpHL B Hp L HfL Hp L HfL B L HfHL HfHL
ES 55 5,5, 1 5511155115511, 55,5 5,5, 5,1 55,51,
1 1,1 1,1
A 25 26 27 28 29 30 31 33
HFHL B Hp L B Hp L B B L HfL HfL
e 55511 5555]5555 |5555 |5555 |55565 | 55,55, 55,55,
1,1, 1 1 1,1 1,1, 1 1,1,1,1 5 51,1
A 34 35 36 37 38 39 40 42
HFL B HpL B Hp L B H L HpL HfHL
ES 5555|5555 |5555 |5555 | 5555 | 5555 | 5555, 55,55,
5111|5111 55 5,5, 1 551115511 |5751,1, 55 1,1,
1 1 1,1 1,1,1,1
S2MSn ES3AR HEI|SIWAHNZAATN - "o|Z8} -17-
I E | jl.GI-E
o O ™
O Wood-Bridge System (65%)
v OIdI &S 10%
v Z9|d: 25%
v | XIXIONS/XHS: 30%
Q Y31M (35%)
v IHHIAHIZIM © 10%
v AAHIYEIM 5%
v IHEREIM : 10%
v BiltY 1M :10%
S WHIIE - T
S2MSn ST FEI|SIWHNZAATN - »o|Ze} - 18-

- 96/115 -
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vl

M

DI

Oldl&e (10&)

XIXIOIS/AES - Xi,i=1,2,3,4,5,6,7, 8%
Xmax = Maximum [Xil, Xmin = Minimum [Xil
iZ9| Ol= A+ =(1+4+[X- Xmin) / (Xmax - Xminl) - 2

SaT -~

(OF= THOH = 10X 0l E HOEOF & - HAH=(2) vs ZHE=(103]))

9y (253)

A JIE0 MO 2 = AUY JIL0HH =48 HH O OIXH!
B: JIZE AIAE XY S 2= OX2l

C: J1Z01 Lzt oroItIOfE 2N oZ et O Xt

D: JIE01 LiE or0ITIOfE S= xeet Ol

EJIE NMARE JUZ &8 00X

Z|tH ol= (303)

XIXIOHS/XES : Xi,i=1,2,3,4,5,6,7, 8%
Xmax = Maximum [Xil, Xmin = Minimum [Xil
iZ0] 0I= A+ =(1+4 - [X - Xmin) / (Xmax — Xmin)) - 6

S aT -~

(Ot= THOL = 10X Ol1¢S HEHOF & - ZHAH=(6) vs ZHHAE(30H])

SRS ESZots FEI|SINANZAATA - oo -19-
I >
SIDIE
= BIDIE
1.421 1X (10& - 521 > 3 508 / 42 > TBJ 1258/
T:108
E WIS SEXHPPT FHIZA} RHOL= RS 2AOZ o) : 108/

4911 : X|tH 20
921X : XH 254

o
g4

2.921 1X (1253 - 5% > & 62.58 / 52 >
x3:125%8
SHXHPPT FHIZX 2HOl= NS HZC= 2 : 1253/2

3. IR MED MZHE (22 > JIZ:MZ 16:9 213 HIE |XI, £ X] Z™ Slow-motion X2l
FIHI1HE 108 (MIE2 B X 30~353 Xl Ty Jhs)

1258/21)

IHHIAHI=IM (103)
AT M (5H)
JHEE M (103)

A: HHX), MW, SXHH, HEIDICION XIE SOI 2ot XoIS 0IZH, ISES 2=0PH OIHAI
2 4 UEE WHOHY, 27 SAHE Z3010 21 20| 201 01201

B: HHXI, S4XH, SXHAl, HETICIO XIZ SO Z2HE 0ISH, ISS 00IAIZ & UTS 2
Ol, 7 SAHE Z20101 230t ZHO| HE0] 01201

C: HIAEQ B 0|UIXI 40| BXH Q= SOIAUZY HACE, LSS U OIMAIZ &
QTS WHOIY, 27 SAHE Z20101 HE E2 HS0| 0101

FH

D: HHXI, M50, SXEHI SO1 X01E OIS XI SO, LHES HIHZ OIoh7 EIX| &= RHEE o
ZUE 1M (10A) 0, 27 =X Z200] Mo 20| N20| 0IZ 0| e
E: BHXI, A4XH, 2 X6l S0] M0| X3S 0| X SOHH, LHEE M0! 00N} TIX| 8= WHE
oll, 27 SXIE Z=40H 28
SRSt ES TS HE)|S)|HANHAATN - »o|Z} - 20 -
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Wood Bridge Project Oid|dtxl &=

S=Mlot] SSIoR 9IS UANZSAT - yo|Te -21-

v S, HI01Z, X1 J1Y, 01U A8, 1000 25, XS
a =Nl
v F0Z =HIE JHXI1l 20cm 2ZHEEE K= IS HZOI XIS &
2 2SS SdsS = A=5cm F, 3cm ==0|_I ME =P ES{(INE

_22_
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v OFS/XIE |
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OlHI = -

s ot =M

Q = OtL XHOl 2 102 Count

0 w30l Ok& E= MM Hi- U X80 S &
O u&0l FAE0HA HIUI| 28E 2= 3% &¥

o

Wood Bridge System dtXlHI=IM

Wood Bridge System HA!

2)|&)|HANBAATY - »O|Zo} ~26-
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IHHIAI=EIM 28 HE

O AIAE JHE HM: XO|X SHHZE HNS S0 T=E U 0H0ICIN M&
v OLOICIOf &5 : EHYQAENS S8 OI0ICI0 ESMA ME
v OLOICIOf CHS I : OLOICIOf OS89 2 TSI IR M&
v OLOICIOf WA : X|SMOoZ MAE OL0ICI0 M=

O AAH JHES: SO L2 20l ISt ol0IXIS AAIKISH O
(Sketchup, CAD 2L : MYFELIEC] “AtQl > JiHIl > MYZHH M JIs
2 0120104 PPTOll Sketchup, CAD MY XX ME) > J|E A\|AHSO] X1
A T

O MAHDHEEE J|4IoZ ot DY AIX(USHIIRCE HIZY

O EISBIAI0IE) RIEE ¢

SEMoE S2a0S RIS HANZSATY - ZoEe ~97-
FAQ ost 2ot ||A

Al2l &t =2
Q 7SASA0E | gy o= AR A0 ot
O A A
Q FAA MM
0 183 g4
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HioiE s

[0

LIS aZE 9ot ROl

. FH2 0I5E 4E 5 A= FAHOIH =8 UXI2NE TR UF ul S0l thet

A0 0H0ITIN 3071 2SI
A

2. 30012l oroItIOI & CUXH2l, R A X(FE, &1, JI=EdlE, EAA, OFXl), OFF 4

X, JI2E. MZE EfA 0K SO 30l M=2 22061] (I
10121 OOICION

2 uzg
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Welcome To

|West Point

Bridge Designer

&R West Point Bridge Designer 2007 - Sample

il Test Report Help

L

“1 = eration 1 §334 150 36

DesignTip:

" Create a New Bridge Design When you use the West Poirt

Bridge Designer, your objective
" Load & Sample Bridge Design iz to design a truss bridge that
costs as little as pozsible, while
=till pa=sing the load test with no About
~ p
D " Open an existing Bridge Design File metmber failres.

Blue: tension Q1 %&& - &= &
X on OF=a1 _ O[=| sl
Design Tip of the pay Red: Compression 2F&3 =2
Did you know... O | I TR

In the Load Test animatien, tension members
turn blug, and compression members turn
red. The intensity of the color is directhy
preportional to the intensity of loading.

= _39_
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Load Test
Your structural model is unstable.

“our bridge cannot be load tested, because it iz unstable. To make it stable, you should
modify the configuration of your truss, such that it iz composed entirely of interconnected
triangles. Usually this reguires the addition of more members.

For an explanation of instability and how to correct it, see the examples below .
Click the Close button to return to the Drawing Board.

Example 1 ] F_xamplezl Example 3 | Example 4

This truss is stable, because it iz composed entirely of
interconnected triangles.
[Click the Mext butten to continue.]

<= Back Next ==

Design Tip:

% If you're having trouble creating a stable truss, try using a

template. On the main menu, click "File,” then "Load Template.”
The template will show you where to place joints and members
to ensure that your truss is stable.

S=Mlotl SSIoR 9IS UANZSATY - yo|Te -10-
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Load Test
Your structural model is unstable.

“our bridge cannot be load tested, because it is unstable. To make it stable, you should
modify the configuration of your trugs, such that it is composed entirely of interconnected
triangles. Usually this requires the addition of more members.

For an explanation of instability and how to correct it, see the examples below .
Click the Close button to return to the Drawing Board.

Example 1 ] Examplezl Example 3 Example4]

(1) This truss is unstable, because the highlighted panel is
rectangular, rather than triangular.|

| Next ==

Design Tip:

If you're having trouble creating a stable truss, try using a
template. On the main menu, click "File,” then "Load Template.”
The template will show you where to place jeints and members

(2) The rectangular panel iz not rigid, so it cannot carry any
load. There iz nething to prevent the entire truss from rotating
about its supports, as shown here. It is unstable.

to ensure that your truss is stable.

Close

(3) To fix the problem, add a diagonal member to divide the
rectangular panel into two triangles. Now the truss is rigid and
can carry load. It is stable.

_[I_‘I_

UFuS Al 2TEA0

Load Test

Your structural model is unstable.

“our bridge cannot be load tested, because it is unstable. To make it stable, you should
modify the configuration of your truss, such that #t is composed entirely of interconnected
triangles. Usually thiz reguires the addition of more members.

For an explanation of instabilty and how to correct it, see the examples below .
Click the Close button to return to the Drawing Board.

Example 1 |

(1) This truss is also unstable. When only two members are

connected to a joint and those twoe members lie along a straight
ling...

Next ==

Design Tip:

% If you're having troubls creating a stable truss, try using a
template. On the main menu, click "File,” then "Load Template.”

(2) There is nothing to prevent the center joint from moving
perpendicular to the twe members, as shown here. The center
joint can carry no load. 1t is unstable.

The template will show you where to place joints and members
to ensure that your truss is stable.

Close

(3) To fox the problem, add a third member to the unstable joint,
or...

(4) Delete the unstable joint and the two attached members...

(%) Then replace them with a single member. Now the truss is
rigid and can carry load. It is stable.

-108/115 -
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Load Test
Your structural model is unstable.

“our bridge cannot be lpad tested, because it iz unstable. To make it stable, you should
modify the configuration of your truss, such that it is composed entirely of interconnected
triangles. Usually this reguires the addition of more members.

For an explanation of instability and how to correct it, see the examples below .

Click the Close button to return to the Drawing Board.

Example 1 ] Example 2 Example 3 l Example 4

(1) This truss is unstable, even though it i=s made up entirely of
triangles.

(2) Because of its configuration, there is nothing to prevent the
entire truss from rotating about its supports. | is unstable.

Design Tip:

If you're having trouble creating a stable truss, try using a
template. On the main menu, click “File,” then "Load Template.”

The template will show you where to place joints and members
(3) To fix the problem, add a horizontal member connecting the

to ensure that your truss is stable.
Close M two hatves of the truss together. Mow the truss is rigid and can
carry lead. It is stable.

S=Mlot] SSIoR 9IS UANZSAT - yo|Te - 13-
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Load Test

Your structural model is unstable.

“our bridge cannot be load tested, because it is unstable. To make it stable, you should
modify the configuration of your truss, such that it is composed entirely of interconnected
triangles. Usually this requires the addition of more members.

For an explanation of instabilty and how to correct it, see the examples below .

Click the Close button to return to the Drawing Board.

Example 1 ] Examplezl Example 3 Example 4

(1) This truss is also unstable, because the center panel is
four-sided. This example shows that any four-sided panel-not
just a rectangular cne—-can make a truss unstable.

(Z) The four-zided panel is not rigid, =0 it cannot carry any load.
There iz nothing to prevent the entire truss from rotating about
itz supports. It iz unstable.

Design Tip:

If you're having troubls creating a stable truss, try using a
template. On the main menu, click "File,” then "Load Template.”
The template will show you where to place joints and members

to ensure that your truss iz stable. Close (3) To fix the problem, add a vertical member to divide the four-
M sided panel into two triangles. Now the truss is rigid and can

carry load. It is stable.

S=Mlotl SSIoR 9IS UANZSATY - yo|Te - a4 -
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Floor Beam Concrete Deck Azphalt Aoad Suface

Blue: tension
Red: Compression

Blue: tension

Red: Compression
buben - eD«Am: /l\

—phal Foad Suloce.
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Blue: tension
Red: Compression

r— P \b

N

S=Mlot] SSIoR 9IS UANZSAT - yo|Te -17-

UFuS Al 2TEA0

Design Project Setup Wizard

El Select the Deck

o ~CoriDach Akt sl Sutiee

Deck Elevation: T = z c . X 2 = " o = =TS 3

o I = = <
= s .=, Deck Elevation: 24m
Support Configuration: .: 3 s
(" Standard Abutments ol s R — - T —
& Arch Abutments i) Vi .
Height of Arch: Lvl/I/I/I/M\l\I\Kl Pl Deck Elevation: 20m
4 meters T il .,_ . i v
7 = S ST = R
El select the De Ml/l/l/l/l .. Deck Elevation: 16m
Deck Elevation: 7 ics .

20 meters vl A
24 meters Zhath
— 120 meters Animars

|4]»

et 'I Deck Elevation: 12m

16 meters

< —— S—— s
uwi/l/l/l\]\l\]w Deck Elevation: 8m

!
%??«-]/I/N\N&% Deck Elevation: 4m
Z20 N ESIYY FHIISIHANFAATY - Ho|ZY - 88 -
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