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R-1 T T 5 X 7 BEREREL

Coeflicient of
Boundary surface

friction
Ground cover - L-shaped member 0.5
Bolt axis - Bolt hole wall 0.2
GFRP rib - L-shaped member 0.2
Ground cover - Washer 0.2
L-shaped member - Washer 0.2
xR-2 MEYEE
Young’s Poisson’s  Yield
Members Material Modulus Ratio Stress
E(MPa) v (MPa)
L-shaped
member
Ground SS400 200,000 0.30 235
cover
Bolt F8T 200,000 0.30 640
F10T 200,000 0.30 900
Rib GFRP 34,200 0.25 N.A.
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Bolt arrangement

Case Bolt Tension Bend radius R(mm) Direction of loading
Bolt5Bolt 7 Bolt 6 Bolt 8
Ax100-R20-CC-P(1) 100% 20 Center Center Positive
Ax100-R20-11-P(2) 100% 20 Inside Inside Positive
AX100-R20-00-P(3) 100% 20 Outside Outside Positive
AXx100-R20-10-P(4) 100% 20 Inside Outside Positive
AXx100-R20-OI-P(5) 100% 20 Outside Inside Positive
AX100-R40-CC-P(6) 100% 40 Center Center Positive
AX50-R20-CC-P(7) 50% 20 Center Center Positive
AXx100-R20-CC-N(8) 100% 20 Center Center Negative
AX100-R20-11-N(9) 100% 20 Inside Inside Negative
AXx100-R20-O0-N(10) 100% 20 Outside Outside Negative
Ax100-R20-10-N(11) 100% 20 Inside Outside Negative
AX100-R20-0OI-N(12) 100% 20 Outside Inside Negative
AXx100-R40-CC-N(13) 100% 40 Center Center Negative
AX50-R20-CC-N(14) 50% 20 Center Center Negative
W, BERANIAFME 12 253 1IN TE(LREA E/100  (3) BIFFE
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(a) Bolt arrangement
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Displacement(m)

(b) Bend radius
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Displacement(m)

(c) Bolt tension
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Neutral axis

(b) Ax100-R20-CC-N(8)

-6 FBERIFDEISH 3> X —[X]

Normal sztress
e
+2,350e+08
+1.9582+08
+1.5672+08
+1.1752+08
+7.833e+07
+3.917e+07
+Z2.400e+01
-3.917e+07
-7.833e+07
-1.175e+08
Bt
e
(a) Ax100-R20-CC-P(1)
-4 AR
Initial stiffness
Case
(kN/m) /(1) or /(8)
Ax100-R20-CC-P(1) 645 100%
Ax100-R20-II-P(2) 717 111.2%
Ax100-R20-0O0-P(3) 572 88.6%
Ax100-R20-I0-P(4) 704 109.1%
Ax100-R20-OI-P(5) 621 96.4%
Ax100-R40-CC-P(6) 584 90.5%
Ax50-R20-CC-P(7) 639 99.1%
Ax100-R20-CC-N(8) 500 100%
Ax100-R20-II-N(9) 547 109.5%
Ax100-R20-0O0-N(10) 443 88.6%
Ax100-R20-IO-N(11) 450 90.1%
Ax100-R20-OI-N(12) 553 110.7%
Ax100-R40-CC-N(13) 489 94.0%
Ax50-R20-CC-N(14) 498 99.7%
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28y MLNOARL MBI K 2 EWCEHT 57
%, E-5(a) 1277 Ax100-R20-CC-P(1), Ax100-R20-II-

P(2), Ax100-R20-O0-P(3), Ax100-R20-10-P(4), Ax100-
R20-OI-P(5) DL #4175 .

%3, FIHARIME X, Ax100-R20-11-P(2), Ax100-R20-10-
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R20-00-P(3) DIHICKRE L 2> THBYD, HAFr—ZT
» % Ax100-R20-CC-P(1) OFHARIMEE 100% L 5% ¥,
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Compressive side
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'S
)
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o3 23 D%
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THE EFFECT OF BOLT ARRANGEMENT ON GFRP WALL RAILING BASE JOINT
LOAD BEARING CAPACITY

Masaki SEKIMOTO, Gen HAYASHI, Takashi YAMAGUCHLI,
Keigo KUBO, Keiichi SAKAI and Kai AOKI

GFRP (Glass Fiber Reinforced Polymer) is applied to civil engineering structures because of its excel-
lent material properties such as light weight and high corrosion resistance.In this study, the effects of bolt
arrangement in the slotted holes in the base and loading conditions on the stiffness of the joint and stress
properties of the base were studied analytically for the base joint of a GFRP wall railing.As a result, when
subjected to bending loads, higher stresses occur at the bolt positions close to the load, and yielding occurs
at the notches.The initial stiffness was smaller for the negative loading than for the positive loading, and the
bolt arrangement was smaller on the outside than on the inside.The bolt tension of tensile joints increase
relatively evenly under positive loading, but become unequal under negative loading.This is because the
asymmetry of the L-shaped members results in different neutral axis positions depending on the loading
conditions, and therefore, not all bolts are located within the tensile region in the negative loading.
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