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Declaration

| declare that the content of this research, "Improvement of Infrastructure
and Urban Mobility, Widening Existing Roadways and Bridges, and
Designing a Metal Bridge for Pedestrian Walkways," is the result of my own
work and has not been previously submitted for any degree nor is it

currently being submitted for any other degree.
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e ASCE 7-05: Minimum Design Loads for Buildings and
other Structures

e ACI-318M-14.
e B55550-1 2000.
e AISC-360-16.

ShlYL 4 Jsanall pranail] 395 30 Slogs

Wind Loads

ASCE 7-05: Minimum Design Loads for Buildings and
other Structures.

Ll Jo

Concrete Design

ACI 318-14: American Concrete Institute “ Building
Requirements for Structural Concrete.

& ANSI / AISC-360-16: American Institute of Steel
Construction "Specification for Structural Steel Buildings”

e BS 5950-1:2000; Structural Use of Steel Work in Buildings
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MATERIAL DEMSITY (KMN/m3)
Steel 78.50
Flain Concrete 22.00
Reinforced Concrete 25.00
Soil for Fill and Backfill 18.00
Water 10.00

Concrete Grade

COMCRETE GRADE CONCRETE DENSITY MobuLus D_F MobuLus r:nF_
ELEMENT CYLINDER / CUBIC CEMENT TYPE S ELASTICITY «E28» ELASTICITY =ES6»

(N/MM2) (ke/M3) (MPa) (MPA)
Foundations C40/50 OPC 2400 31975 30914
Columns / Walls C40/50 OPC 2400 31975 30914
Retaining Walls C40/50 OPC 2400 31975 30914
Water Tanks C40/50 OPC 2400 31975 30914
Beams / Slabs / Stairs C40/50 OPC 2400 31975 30914
Up-stands C32/40 OPC 2400 28600 29744
Blinding / Screed C25/30 OPC 2400 25278 26289
MEP Equipment Footings C32/40 OPC 2400 28600 29744
Swimming Poal C32/40 OPC 2400 28600 29744
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Concrete cast in water / Marine Structure
Concrete cast against & permanently exposed to earth

Columns / Walls «<External=
Columns / Walls «Internal=
Footings / Raft

Retaining Wall / Tie Beams
Suspended Floor Beams
Floors Slab =Internal=
Floor Slab «Externals=
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[~ 265m FREEWAY LANE [~ PHYSICAL NOSE NOSE WIDTH 0.6m - 3.0m CARRIAGEWAY EDGE LINE 3165m FREEWAY LANE —|
{— 3.65m FREEWAY LANE NOSE LENGTH i r 3.65m FREEWAY LANE —]
[—3.0m SHOULDER VARIES AS PER DESIGNSPEED] | 30mSHOULDER—|
R P - :-kffﬁfﬁfﬁﬁfﬁfﬁﬁfﬁﬁfﬁfﬁﬁfﬁffé*ﬁﬁ—!*fﬁﬁ ﬁi_
- — = —
e i S S - T T T T Ty T T D —
Typ. 5.0m - - 3.65m — 1
- A
ENTRANCE RAMP.
ot g Arba!‘J Typ. 5.0m
(varles in CARRIAGEWAY
2.0°105.0° DIVERGENCE ANGLE - i EDGE LINE
4.0° TYPICAL I Lg = 150m Min.
60m Min.
i La = 325m ‘
® | 50:1- 70:1 Taper for High Speed Faclides I\
2.0m SHOULDER
5.0m RAMP

3.0m SHOULDER

TAPERED DESIGN
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— 2.0m SHOULDER 2.0m SHOULDER—

|— 3.65m LANE ——— GARRIAGEWAY EDGE LINE 3.65m FREEWAY LANE —]
— 3.65m LANE  NOSEWIDTH 0.6m- 30m 3,65m FREEWAY LANE —
— 3.65m LANE — PHYSICAL NOSE 3.65m FREEWAY LANE —|
—3.0m SHOULDER T

3.0m SHOULDER —|

R=1000m desirable
(varles In Utban Area)

2.0° 10 5.0° DIVERGENCE ANGLE

4.0° TYPICAL Lg = 150m Mia, 90m Min,
50m Min.

La = 325m NOTES:
- PARALLEL DESIGN o —
5.0m RAMP 3.ALL DIMENSIONS ARE TYPICAL AND VARY DEPEND ON SPEED.
3.0m SHOULDER

day d>faell Gydall Wl dwaesadl Sl mogy - (28-6) JSadl
\5.12.0 &hd\ Ob‘-@}’\ .355%.79 Lﬂj.')j a.a.wjﬂ\

TABLE 12,13 Minimum Acceleration Lengths for Entrance Terminals with Flat Grades of Two Percent of Less
L = Lengths for Acceleration Lane Excluding Taper(m) @
. Speed Reached For Design Speed of Ramp (km/h)

g::f: o | 2tEndofFull Stop | 20 0 [ a0 [ s [e [ 7 [ a

Freeway (km/h) (Va)@ For Average Running Speed (km/h) (V%)

(kmih) 0 20 28 35 42 51 63 0
50 37 60 50 30 - - - - -
60 45 85 80 685 45 - - - -
70 53 150 130 110 90 65 - -
80 60 200 180 165 145 115 65 - -
90 a7 260 245 225 205 175 125 35
100 74 345 325 305 185 255 205 110 40
110 a1 430 410 390 370 340 290 200 125
120 a8 545 530 515 490 460 410 325 245
130 92 595 580 560 540 510 455 380 305
140 100 705 690 675 655 625 575 510 440
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