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Pedestrian Bridge in Tanzania

Senior Project
Karina Rosales and Maja Sagaser

Objective:
Saurke Dislricl CL‘U'IL‘\'@ .\Q—b
Our project objective is to design a pedestrian Some Hospital §) 2
bridge in Same, Tanzania. The bridge will

1 ame Pos’ ice a & o %
connect the two sides of a deep creek bed and ease Sems o B RA Y 2 - Same
access to the community school, Majevu. =gl

Following the design process, we will be

o
5o
Majeu Primary Schoe

travelling to Same to help construct the bridge.

Same ]

Personal Goals:

Through this project we hope to utilize the Map of Same, Tanzania
structural engineering practices and theory
that we have learned during our time at
Cal Poly. The

bridge will be designed in a manner that
prioritizes the desires of the community,
safety, and the surrounding environment.

During the construction process of the . o L Dol
bridge, we will be working in an ' o7 by SN s iy Scheo B8
interdisciplinary team of Architectural o :

Engineering students, Architecture
students, and the local Tanzanian Builders.
This will allow a more encompassing
approach to the bridge design by
addressing cultural si gniﬁcance, ease of Location of Bridge and Majevu in relation to surrounding community.
construction, and structural integrity.

We are excited to learn about the process of designing the bridge, leading a team, and putting design into action.

Project Goals:

The bridge design and construction will be done
with special attention to the available materials and
resources in Tanzania. The bridge will meet the
needs of the Same community and have lasting
structural integrity.




MAJEVU DARAJA LA CHINI

MICHORO YA UJENZI
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MAJEVU DARAJA LA CHINI

MAKADIRIO YA NYENZO
[MATERIAL ESTIMATE]



Materials Take Off

Item
Concrete
W= 150 pcf
Footings 6.25 ft*3 x 4 25 ft"3
Decking 35 ft"3 x 1 35 ft"3
Ramp 19.6 ft"3 2 39.2 fi"3
TOTAL 99.2 ft"3
HSS3X3X1/4
Top Chord 26.5 ft X 2 53 ft
Columns 3.25 ft x 10 32.5 ft
Braces 7.33 ft x 12 87.96 ft
TOTAL 173.46 ft
HSS6X6X1/4
Bottom Chord 42 ft X 2 84 ft
TOTAL 84 ft
Rebar
Footings 12 ft X 4 48 ft
Ramp 27 ft X 2 54 ft
TOTAL #3's 102 ft
Metal Decking
Span= 42 ft X 5 210 ft"2

TOTAL 210 ft"2
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RESULTS FOR LRFD 1.2D+1.6L

Axial

30.8 311 311 308

Shear

Moment

Deflection

( Ny iy wowiy

@ it Dt By Corbmtion Lo (B

4] [¥] .| JointLabel X{in} Y{inl_{ Rotationradj |

&= ) N2 144 | -372 -3.365¢-03 |
P E N3 098 649 -1863e-03 |

Sl 3 N4 052 | -716 0 |
il > N5 006 -643 1.863e-03

= H NE ~04 3712 33656-03 |

K N8 0 0 55866-03 |

B N 014 375 -3.793¢-03 -
e N10 028 649 2.079e-03
s |3 N1t 052 72 0
S E N12 077 -.649 2.079e-03

11 |3 N13 091 -375 3703603

ErE N14 105 0 5586e-03

* N2 *N3 N *NE *nB
//jr””
— '/7 B
L5 *




RESULTS FOR ASD D+L LOAD CASE

Axial

294 212 212 211

Shear

Moment

Deflection
¥| L.| JointLabel Xfinj | ¥iin] | Rotation{rad]
i K N2 009 254 -23e-03
i BE N3 067 -443 -1275e-03
N 1 N4 .036 -.489 [1]
TR N5 004 | -443 1.2756-03
= K N6 027 | -254 23e-03
e 1 N8 0 0 -3818e-03
7 I N9 009 -256 2591e-03
K N10 0189 —444 1421603
S N11 036 0
10 |1 N12 053 -444 1.421e-03
K N13 062 -.256 2591e-03
Eonn] 1 N14 071 0 3818003




\@e AT oW ‘ ¥ Chenpe D3O/ S ane DewuE

FREQLEWNCLY
3
fa= 0B = LAvse 2ef. Bawm .3)
9= 386 /s

A=z 0.0V (Dxro.\L Loan CasE

I 53%“/5" IN . RASA YODEVD
n= 0.8 6.z20\"

Fa® .89 o

ACLEPTARLE 1% feAw Ower., O  \§ Qo

FAS

(:A-—?- = Pa QXP (,ﬁ 0 -35 ‘Gh3 < 9—1
g B -

P = a*

P = DAME. N 0.0\K® L DO

W= DY Lo/, L b’{:o PLF « 0‘\L1_509\,;§§\ b"\'-

-‘-[(\750 oef + 0.\ (250 Plf‘)} + 30.bksE (.1-5'31 4L
W= oz

Op = AL exp(-0.35-1.89 wq)
A 0.015° ano =¥

= A > 5. NBY
&t - 0.039% 3. NBYe 2
a
RECOTAMENDED O‘% = 5, o
% '8 Qe e O AN

3 2 |




RISA DYNAMIC ANALYSIS
Modes: 2
Damping Ratio: zeta=2%

Combination Method: CQC

Run D+0.1L Load Case

FREQUENCIES

€5 Frequencies and Participation =n ol =<

4] [»] Mode |Freque..| Period..| SXPar.. | SYPar..
1 8624 | 116 104 | 76.107

2 25455 | 039 | 4696 | .031
3 Totals: R735 76.138
MODE SHAPES

€2 Mode Shape 1 Period .116 o[- 3]

(4] [»] Joint X Y Rotation

M 2121 | -5.332 |-5.056e-0:
2 N3 1454 | -9514 |-2.803e-0:
3 N4 784 | 10583 [151e-04
4 N5 115 -0.491 [2.828e-02
5 NGB -551 -5.291 [5.055e-02
6 N8 0 0 |-6.625e-0z
7 NS 203 -5.361 [-5.87e-02
8 N10 408 -9515 [-3.164e-0:
) N11 791 | -10.639 [1.300e-04
10 MN12 1171 | -9.492 |[3.195e-02
11 N13 1365 | -532 [5.859e-02
12 N14 155 0 [6.558e-02
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TABLE 1806.2
PRESUMPTIVE LOAD-BEARING VALUES

ﬁ LATERAL LATERAL SLIDING
VERTICAL BEARING RESISTANCE
CLASS OF MATERIALS FOUNDATION PRESSURE
PRESSURE (psf) (pstift below | Coefficientof | Cohesion
naturat grade) friction® {psf®

1. Crystalline bedrock 12,000 1,200 0.70 —_
2. Sedimentary and foliated rock 4,000 400 0.35 —
3. Sandy gravel and grave! (GW and GP) 3,000 200 0.35 ' —
4. Sand, silty sand, clayey sand, silty
gravel and clayey gravel (SW, SP, SM, SC, 2,000 150 0.25 —
GM and GC)
5. Clay, sandy clay, silty clay, clayey silt,

1, 1 o 130
silt and sandy silt (CL, ML, MH and CH) | 500 00 ) |

For SI' 1 pound per square foot = 0.0479kPa, 1 pound per square foot per foot = 0.157 kPa/m.

2 Coefficient to be multiplied by the dead load.
b.Cohesion vaiue to be muttiplied by the contact area, as limited by Section 1806.3.2
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