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Abstract

Currently, extensive bridge construction is underway, and a
major challenge encountered in such projects is the presence of
immovable obstacles, To address these challenges, skew bridges
are constructed to circumvent these obstacles. The Department

of Highways has established standard bridge designs capable of

accommodating skew angles ranging from 0 to 45 degrees
(Department of Highways, 2015), which poses limitations on
bridge design in certain areas. This research study examines the
load-bearing behavior of a 50-degree skew and designs a skew
bridge by investigating the design of reinforced concrete plank
girders with a span length of 10 meters. It also encompasses the
design of cross beams and abutment piles. Analyze using SAP
2000 and CSI Bridge software to analyze the structure, both in
cases of no skew and skew angles of 45 degrees. To compare
with the standard design. Then, study and analyze the Skew
angle of 50 degrees. The results revealed that the mid-span
positive moment decreases and approaches the skew angle,
while there is an increase in a negative moment at the skew
angle. Additionally, the maximum shear force increases, reaching
its peak at the skew angle, and then gradually decreases. This
occurs in a non-linear manner, diverging from the supported
standard design. Furthermore, there is an increase in the
maximum deflection nearing the skew angle. The researchers
have designed plank girders, cross beams, and abutment piles
to be utilized in bridge construction for a 50-degree skew angle.
It also demonstrates the increased use of special reinforcing bars

and wires in the design.
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5.1 Behavior of Skew Bridge Decks.
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31]17; 1 Deflection Profiles in a Right Deck [13]
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31]17; 2 (a and b) Force Flow in a Skew Deck [13]
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High Skew

g‘dﬁ 4 (a) Deflection Profile in a Skew Deck (b) “S” Shaped
Deflection Profile Near the Support Line for Large Skew Angles [13]
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;S‘dﬁ 5 General Flexural Behavior of Skew Deck [13]
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ANALYSIS OF SKEW SLABS

45° Skew
§U17i 6 Principal Stress Trajectories for Various Skew Angles [13]
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31]17; 7 (a) Wide skew deck without edge beam (b) Wide skew
deck with edge beam [13]
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a151991 1 wheussuunihdntuanivateusinsallifyn SKEW

Staton | P/A | PecA(TOP) | Pecn(BOT) | MeA(TOR) | menteom) | ferop) | rom
(m) (ks) ) ) (kse) (ksc) ) (kse)
0.00 8659 178.01 171.82 0.00 0.00 9142 258.41
1.00 86.59 178.01 171.82 18.21 17.58 -1321 24083
200 86.59 178.01 17182 3238 31.25 55.04 22716
300 86.59 178.01 171.82 4250 41.02 -48.92 217.39
4.00 86.59 178.01 171.82 48.57 46.88 -42.85 21153
5.00 86.59 178.01 171.82 50.59 48.83 -40.83 209.58
6.00 86.59 178.01 171.82 48.57 46.88 -4285 21153
700 8659 178.01 171.82 42.50 41.02 -48.92 217.39
8.00 86.59 178.01 171.82 32.38 31.25 -59.04 227.16
9.00 8659 178.01 171.82 18.21 17.58 -73.21 240.83
10.00 86.59 178.01 17182 0.00 0.00 -91.42 25841
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A9199 2 wheussuunthdntuanngldaunsdlifyu SKEw

Station P /A PecA(TOP) | Pecn®OT | Mea (Top) | meamom | fromy | fFeom
(m) (ksc) (ksc) (ksc) (ksc) (ksc) (ksc) (ksc)
0.00 74.10 152.34 147.03 0.00 0.00 -78.24 22113
1.00 74.10 15234 147.03 67.76 65.40 -10.48 155.73
2.00 74.10 152.34 147.03 106.46 10275 28.22 11838
3.00 74.10 15234 147.03 129.99 125.46 5175 9567
4.00 74.10 15234 147.03 155.83 150.41 77.59 7072
5.00 70.10 152.34 147.03 161.62 156.00 83.38 65.13
6.00 74.10 15234 147.03 155.83 150.41 77.59 7072
7.00 74.10 152.34 147.03 129.99 125.46 5175 95.67
800 74.10 152.34 147.03 106.46 102.75 28.22 11838
9.00 74.10 15234 147.03 67.76 65.40 -10.48 155.73
10.00 70.10 15234 147.03 0.00 0.00 78.24 22113
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A19197 3 heussuunmhdnluanIzieusinsalyn SKEW 50 e

Station P/A Piec/l (TOP) Pec/l(BOT) | McA(TOP) | McA(BOT) | f(TOP) | f(BOT)
(m) (ksc) (ksc) {ksc) (ksc) {ksc) (ksc) (ksc)
0.00 96.27 197.90 191.02 0.00 0.00 -101.63 | 28729
1.00 96.27 197.90 191.02 1821 17.58 8342 269.1
200 96.27 197.90 191.02 3238 3125 69.25 256.04
3.00 96.27 197.90 191.02 42.50 4102 59.13 246.27
4.00 96.27 197.90 19102 48,57 4688 -53.06 24041
5.00 96.27 197.90 191.02 50.59 48.83 -51.04 23846
6.00 96.21 197.90 191.02 48.57 46.88 -53.06 24041
7.00 96.27 197.90 191.02 4250 41.02 59.13 206.27
800 96.27 197.90 191.02 3238 3125 -69.25 256.04
5.00 96.27 197.90 191.02 1821 17.58 -83.42 269.71
10.00 96.27 197.90 191.02 0.00 0.00 -10163 | 287.29

a19197 4 iheussuumhdnluaniglfaunsdiym SKEW 50 o

Station P /A Pec/1 (TOP) Pec/l (BOT) | McA (TOP) | Mc/ (BOT) | f(TOP) f(BOT)
(m) (ksc) (ksc) (ksc) (ksc) (ksc) (ksc) {ksc)
0.00 B80.73 165.97 160.19 -32.39 -31.26 -117.63 272.18
100 B0.73 165.97 160.19 6.00 579 -79.24 235.13
200 B0.73 16597 160.19 70.81 6834 -14.43 172.58
3.00 80.73 165.97 160.19 89.11 86.01 387 15491
4.00 80.73 165.97 160.19 93.00 8.77 176 151.15
5.00 80.73 165.97 160.19 90.78 a7.62 554 153.30
6.00 80.73 165.97 160.19 81.10 78.27 -4.14 162.65
7.00 80.73 165.97 160.19 66.10 63.80 -19.14 177.12
8.00 B80.73 165.97 160.19 36.19 3493 49.05 205.99
900 80.73 16597 160.19 486 469 8038 236.23
10.00 B0.73 16597 160.19 32.39 31.26 117.63 27218
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7.3 Cross Beam
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