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Abstract - This study is aimed to propose a buckling coefficient equation of longitudinally stiffened compression plates. The
relevant provisions in the current AASHTO LRFD Bridge Design Specifications(article 6.11.11.2) do not reflect properly ef-
fects of the aspect ratio of the stiffened plates, thus this requires excessively larger size for the longitudinal stiffeners when the
number of stiffeners is equal to or more than 3. Alternative equation in the commentary C6.11.11.2 has also shortcomings that a
required level of buckling coefficient cannot be allowed because the required moment of inertia for stiffeners should be uniform
regardless of the aspect ratio. An equation of buckling coefficient containing the relevant terms of the aspect ratio of plate and
bending rigidity of stiffener was introduced. A series of eigenvalue analysis including the major variables was performed to
estimate the validity of the derived equation for the plates stiffened with 1 to 3 stiffeners. Based on the numerical analysis results,
a buckling coefficient equation is well presented by incorporating a correction factor.
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Fig. 1. Longitudinally stiffened plate (n = 2)
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Fig. 2. Example of aspect ratio () vs.
buckling coefficient k¢ by Eq. (11)
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Fig. 3. Boundary conditions and loadings
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Table 1. Analysis cases and results for n =1 (w = 600 mm, b = 1,200 mm)

o] - ¥k - [l - 2

5

kansiiro ks This study
Iy a Aspect T-stiffener
. krea (Eq. (3) or | (Eq. (11) or krealke
mm mm ratio H*BXt,,Xt, ke
(mm) |~ (mm) ( ) Eq. (@) | Ea(3) | gq (14 | PP
1.200 p=10 55%80x5x5 2.67 1.73 2.58 1.99 0.59 1.34
? a=2.0 65%100%6%6 3.83 2.21 4.22 2.99 0.50 1.28
1.800 p=15 65%100%x6%6 2.66 221 2.53 2.20 0.75 1.21
’ a=3.0 80x120x7x7 3.93 2.84 4.05 3.21 0.63 1.22
15 2 400 p=2.0 70x100%x6%6 2.51 2.33 2.39 2.35 0.97 1.07
’ a=4.0 90x135%x8%8 3.95 3.34 3.98 3.44 0.74 1.15
3.000 p=25 75%110%x6%6 2.76 2.53 2.59 2.59 1.14 1.07
? a=5.0 95%140%8x%8 3.75 3.52 3.73 3.53 0.90 1.06
3,600 ‘zizg 95x140x8x%8 3.73 3.52 3.65 3.65 1.08 1.02
1.200 p=10 100x150x8x8 2.60 1.86 2.90 2.18 0.56 1.19
’ a=2.0 125x180%10x10 3.78 2.48 5.35 3.64 0.46 1.04
1.800 p=15 110x160%9x9 2.31 2.11 2.30 2.03 0.78 1.14
’ a=3.0 150x215%12x12 3917 3.16 4.83 3.69 0.58 1.06
120x180%10x10 2.41 2.41 2.37 2.30 0.95 1.05
30 2 400 p=2.0 150x215%12x12 3.24 3.16 3.45 3.04 0.78 1.07
’ a=4.0 160x240x14x14 3.76 3.58 4.22 3.55 0.71 1.06
175%x260x15%15" 3.96" | 5.85(4.0)" 521 4.21(4.0) 0.65 0.99
3.000 p=25 125x185x11x11 2.61 2.57 2.50 2.50 1.13 1.04
’ a=5.0 175%260x15%15° 3.81 4.66(4.0)° 4.15 3.75 0.81 1.02
3.600 p=3.0 160x240x14x14 3.41 3.58 3.46 3.46 1.06 0.99
’ a=6.0 175%x260x15%15" 3.70 4.34(4.0)° 3.86 3.82 0.98 0.97
“T-stiffener when I, = 8.0wr} and buckling coefficient k calculated from Eq. (4)
“Nodal line was formed.
Table 2. Analysis cases and results for n =2 (w = 600 mm, b = 1,800 mm)
kassiiro ks This study
1y a Aspect T-stiffener
. krea (Eq. (3) or | (Eq. (11) or krealke
mm mm ratio HXBXt,,Xt; ke
(mm) | - (mm) ( ) Eq.(@4) | Ea(3) | gq (14 | PP
1.200 p=0.67 60x85%x5%5 2.61 0.91 2.59 1.87 0.37 1.40
? a=2.0 70x105%6%6 3.96 1.14 4.53 3.10 0.32 1.28
1.800 p=10 70x105%x6%6 2.30 1.14 2.20 1.72 0.48 1.34
’ a=3.0 85x125x7x7 3.72 1.45 3.96 293 0.40 1.27
15 2 400 p =133 85x125x7x7 2.46 1.45 2.43 1.97 0.54 1.25
’ a=4.0 100x145x8x8 3.70 1.78 3.95 3.05 0.46 1.21
3.600 p=2.0 90x130%8%8 1.79 1.59 1.74 1.58 0.75 1.13
i a=6.0 105x150%9x9 2.46 1.93 2.52 2.18 0.65 1.13
5.400 p=3.0 95%140%x8%8 1.66 1.69 1.62 1.62 1.08 1.02
i a=9.0 115x170%10x10 2.13 221 2.19 2.10 0.88 1.01
30 1.200 p=0.67 100x150x8x8 2.20 0.90 2.47 1.78 0.38 1.24
’ a=2.0 125x180%10x10 3.46 1.20 4.94 333 0.31 1.04
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Table 2. (Continued)

Asoect Tesiif Kansiro ke This study
ty a spec -stiffener
2 krea (Eq (3) or (Eq (1 1) or k kFEA/kfc
mm mm ratio HXBXt,,%t, fe
1.800 p=10 115%165%10%10 1.89 1.10 1.94 1.53 0.49 1.24
’ a=3.0 150%220%13%13 3.52 1.57 4.52 3.28 0.38 1.07
f=133 145%x210%x12x12 2.21 1.47 2.38 1.93 0.53 1.15
2,400 1_— 4 0 165%245x14x14 3.04 1.78 3.64 2.82 0.46 1.08
30 a=" 175%x260x15%15" 349 4.57(4.0)° 4.41 3.34 0.43 1.04
3.600 =20 150%220%13%13 1.57 1.57 1.59 1.45 0.76 1.08
’ a=06.0 175%260x15%15" 2.11 240 2.32 2.01 0.65 1.05
5.400 =30 160%240x14x14 1.53 1.73 1.54 1.54 1.06 0.99
’ a=9.0 190%280x16x16 1.81 2.13 1.93 1.86 0.91 0.97
"T-stiffener when I, = 8.0wr} and buckling coefficient k calculated from Eq. (4)
Table 3. Analysis cases and results for n =3 (w = 600 mm, b = 2,400 mm)
This stud
. kaasuro kr Y
Iy a Aspect T-stiffener
. krea (Eq. (3) or | (Eq. (11) or k krealke
mm mm ratio HXBXt, Xt fo
1.200 p=05 60x85x5%5 2.50 0.53 2.47 1.80 0.28 1.39
? a=2.0 70x105%x6%6 3.88 0.66 4.41 3.09 0.24 1.26
1.800 p=0.75 70x105%x6%6 2.14 0.66 2.05 1.59 0.36 1.35
’ a=3.0 85x125x7x7 3.57 0.84 3.81 2.83 0.30 1.26
2 400 p=1.0 85x125x7x7 2.26 0.84 2.23 1.78 0.40 1.27
? a=4.0 100x150%8x8 3.56 1.05 3.85 2.95 0.34 1.21
15
3.600 p=15 90x130x8x8 1.44 0.93 1.40 1.21 0.56 1.19
? a=06.0 110x160%9%9 2.38 1.19 2.50 2.07 0.47 1.15
5.400 p =225 100%145x8x%8 1.09 1.04 1.08 1.01 0.78 1.08
’ a=9.0 120x180%10x10 1.66 1.35 1.77 1.58 0.64 1.05
7200 p=3.0 100x145%8x8 0.98 1.04 0.97 0.97 1.04 1.01
? a=12.0 120%180%10x10 1.28 1.35 1.33 1.27 0.85 1.01
1.200 p=05 100%150%8x8 2.09 0.52 2.35 1.71 0.28 1.22
’ a=2.0 125%180%10%10 3.38 0.70 4.82 3.34 0.23 1.01
1.800 p=0.75 120x180%10%x10 1.93 0.67 2.06 1.59 0.35 1.21
’ a=3.0 150%220%13%13 3.38 0.91 4.39 3.20 0.28 1.06
f=10 145%210%12%12 2.01 0.86 2.20 1.74 0.40 1.16
2,400 4'0 170%250%14%14 3.01 1.06 3.73 2.85 0.34 1.06
a= 175%x260x15%15" 3.30 4.08(4.0)° 4.24 3.20 0.33 1.03
30
3.600 p=15 150%220%13%13 1.25 0.91 1.28 1.11 0.57 1.13
’ a=06.0 175x260x15%15" 1.80 1.94° 2.02 1.69 0.49 1.07
5.400 p =225 160x240x14x14 0.93 1.00 0.95 0.89 0.80 1.04
’ a=9.0 190%280%16x16 1.25 1.24 1.37 1.24 0.68 1.01
7200 p=3.0 160%240x14x14 0.86 1.00 0.86 0.86 1.06 1.00
’ a=12.0 190%280%16%16 1.03 1.24 1.08 1.06 0.91 0.97

"T-stiffener dimension when I, = 8.0wr} and buckling coefficient k calculated from Eq. (4)
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Table 4. Comparison of krga/ks (n =3, Ar= 20, ;=30 mm)
. . k,
Aspect ratio T-stiffener /Per k / krealk
p=0.5 T-90x130%8x8 1.54 0.31 1.73 1.77 0.98
(a= 1,200 mm) T-115x170x10x10 4.12 0.24 2.98 3.91 0.76
p=10 T-115x170x10x10 4.12 0.49 1.16 1.11 1.05
(a=2,400 mm) ’ ’ ’ ’ '

91 A& 9J3] Table 49] n =3, t,= 30 mm(L,= 20)L
o) H3A ALt G 8o Wk kpea/ kS Bl 2L SHATE. HA
=054 ©f T-90x130x8x8 B ANE 283t 74P kppa/ k=
0.980]| 3L T-115x170x10x10 BZAHE 2-83t 7% kppa/ky
=0.76°2% HAAA| 9] 7o) S7Ietol| whet @A 571
t}. SHH, T-115x170x10x10 EZAE A-&35t 3 5=0.5
U W kppa/ky=0.76, f=1.0Y W kpga/ky = 1.052A4] FAIH]
7k 2kl whek 93t E/1I) A F B9 BE 44,
o] Zhasgtol] ek 4] (1)) kA& @37} Z7Haie.

oleigt A9l 4 (6)0] W] WY P % Ry UG
O = half-sine wave FE|Z 7} 5}0], = 4] (5)0| 4] A HA
F(m =1, n =17 A5} FIH LA 0]7] iZo|tt.
AR 2= B AA] aatE Qlsf o] Hel F= A
2, 3] y= 93O = half-sine wave@h=2}o] S Ho|A| &
o} Mg JE o] x}ol= Fig. 70]| B2l v} Zo| g7t 1A=
39 BAAS o] 348, 1ol 1 5 AU B

7} 285 AL A ()7} LA Zrlelt). waka
P01 FEBEE A (1)) 37} 37190 Bk el
o, ko] EEAu 7 2o T JETt Fo)eHe AoR
epget.

(a) f = 0.5, T-90x130x8x8

(b) B = 0.5, T-115%170x10x10

(c) p=1.0, T-115x170x10x10

Fig. 7. Example of deformed shape
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Fig. 61 B/fr < 1.0 ), 53] 0] Z-578|(2)7} 21&
o] A1 (11)9] HAo] Q35+ Hoj&rh HYASLY =&
Ar=20.0= 71L& St T o= AFA o R W
ZOo|A B} ko] H4 T T2 wehE]y] mlio]
o, 47} ol Hth & A 9o ool AAIT HA A A
£ A] oFAZ0] HFALE T3 Zo]7] gEo|ct ¥y
A9l REE B/ BAA HAmE MSR s1o] )=
20.09 W} kepa/Ky0] BHAX G E LS TAHFOREH
EESE. |20 p/4. < 10 o) BAAN)E The:
I} o] AA| Rt

© B/Br<1.0¥ w:
(1462 +(n+ 1y

S+ 2R+ (n+ el (4
1
e, = (ﬁ%)m
. Blf>1.02 T
= o e 4

Q7R A4 A A(c)E Fig. 6(a) - Fig 6(c)o] A
SFAAL Tables 1-39] 4] (14)°]] &J7t kB A|AISHAH: o] =
BHE I REO HS kppa/ks > 1.002 FHE0] A4
£ A&t g AR A8 7Fed A 0w HkErh

ZFRAA T et o] A5 S W ol HA == F
T B 9] AA A @A AASHTO LRFD 7]39] A4
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(1) AASHTO LRFD 7|#9] £42 6.11.11.2014 A|A|H
2] 3y LI B EAE AL oHA] P T
T EAA7F RS Ak al 7P gtol whiet B =
o] P ()7t A&, 18 BAA 7i4(n)
7t 57V S HAA Al o] B sHA A Aok Sk
FAIR 0] IFA| A c 2 HE ZRIE it o] = <l
S n < 22 ARSI Qlof YSEFMA] Fo] & W
9] % AA Al o#Zo] Ut

(2) AASHTO LRFD 7|3 A3 C6.11.11.20 4= 27}
A N SR B8 7hs T HZAFA 0= A (4)
S AIAISHAL Ut shA|TE o] 4] BAFA O] THH2 A}
HHEE [=8.0wr & 3]Y A 0 & 43t ula}
ArBad o] FAH|(a)7F 4.0H T 2H2 H9- EH g
SHA| 2 ALY HAA 7 A8 B0l 3HIE
Agrsto] Yok 2719 A=Al gt B
o] AU A& 4= gl= AL St

(3) E7 A5O] F/4dHI(5)2t HAA Q] Al ¥stof| wf
£ FEASE FHF o= A5t A (1S 4
Bolleh &, o] A2 =2 FAS sine = A
A YRk T TAA o] B2 FAH|(5)2} F-F
A (4) S ZFHoEo] 1 <n < 30] djof FHZA15
B7HE A3 AR A A S =6tk o| 2HE B
AR1(B)7F A (12)2] HAF /BN (o) H ok 22 75
o= F3AG ()T LT FZAT(k)E A (14)
2 AQtstdt.

ARKE HBASA0] 27 FETY YSYEE K5
A A=A o2 ul GBI g T4 ATOA 2
FohAt gk

o] - g - 7 - FEE

wrpel 2
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