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Experimental Study on Strength of Support

Diaphragms in Skew Box Girders

o

w4 K OE — W K e

Kaoru YOSHIKAWA ~ Shin-ichi KIMBARA  Shigeru SHIMIZU

Summary

A load capacity test was performed on a bridge with steel skew box girders to learn the strength of support
diaphragms in the girders and the collapse behavior of the bridge. The test proved that such a bridge, when loaded,
has a more complex internal reaction dispersion than a right bridge, and that it suffers greater deterioration of

ultimate load strength.
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Large Block Erection using Coordinated Lifting by Two Truck Cranes
with Added Ability for Longitudinal Sliding (Nogizaka Viaduct)

# O @ o W e

B
Tsutomu TANAKA  Mamoru SUGAI

Summary

ﬁ)*l

Yutaka IKEDA

The Nogizaka Viaduct is a curved three-span continuous box girder bridge (with three main girders), with a steel
plate deck. The bridge spans Loop 3, a major local highway. It was designed stressing conservation of the wayside

environment.
This paper describes the large block construction of the center span, or solid crossing section, of the bridge. This
was accomplished through coordinated lifting by two large truck cranes. This method was adopted because it
permitted the work to be performed with minimum of traffic disruption. (Traffic was halted for seven hours each

night.)
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Design and Construction of a Shallow and Non-Symmetric
Deck Lohse Bridge (Fukadobashi Bridge)

R S -S| B - G ;A {1 B P L R L
Masahiko ABE Tosirou KAWAMURA ~ Yoshihiro EGAWA  Takashi HIRASHIMA

Summary

The Fukadobashi Bridge is a deck Lohse arch bridge. The bridge is not tall, because the topography of the
construction site imposed a small arch rise relative to arch span. The bridge has steel a stiffening plate girder
consisting of four main girders. The bridge was analyzed using a solid model based on the theory of infinitesimal
deformation, and a plane model based on the theory of finite deformation.

The arch ribs were constructed using a cable crane with inclined stay cables, as is generally used when constructing
arch bridges. The spans to the sides of the arch were constructed using a truck crane and the bridge bent method.
This paper reports on the design and construction of the Fukadobashi Bridge.
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Stress Distribution around a Rubber Bearings for a Steel Girder

BB sl AT
Hiroyuki TORIGOE

Summary

The stress distribution around a rubber bearings used to support a plate girder for a short- or medium-span steel
railway bridge can be influenced by the dimensions and form of the end stiffener and the thickness of the upper
shoe (sole plate). This paper reports on such stress distribution as investigated through static loading tests.
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Examination of Loads Withstood by Bridge Piers
with Various Sectional Forms (Part 2)

e & F A K W
Hiroyoshi NOTO

Summary

Even in the field of steel bridge construction, technology has recently been changing more remarkably than ever.
This technological innovation involves diverse areas, from planning to construction. Bridge design, in particular,
is entering a new era when bridges are designed by harmonizing the designer’s concept with the landscape
considerations of local residents.

Bridge piers, which are parts of bridges in urban areas, and the main towers of long suspension bridges, regarded
as symbols of the community, create strong visual impact. This paper discusses two issues with respect to bridge
piers of differing sectional forms.

One is various sectional forms of bridge piers, the characteristics of the methods of manufacturing the piers, and
evaluating the performance of piers with various sectional forms.

The other is the relationship between the sectional form of a bridge pier and the ductility due to load capacity under
sustained load and repeated loading during earthquakes after buckling has occurred. A mechanical examination of
this relationship is very important.

This paper presents a study on bridge piers with rectangular, octagonal, circular, rounded rectangular and
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trapezoidal sections.
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Material and Weldability Test of 60kgf/mf
High Performance Steel (Part II)

R SO R NI S T A S = - 1
Syuji NAKANO Tadayoshi HONDA — Tatsuya SHIMIZU

Summary

Locations where 60 kgf/mm? high performance steel is to be used often have very often thick plates and require
accordingly large input of welding heat. Double wire submerged arc welding and double wire electroslag welding
with large heat input were attempt for this application. (No report of this investigation appeared previously in this
journal.) The joints created by these two different types of welding were subjected to various tests, such as tension
and impact tests, and both types of joints produced good results.
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Erecting the Steelwork for the Roof of the Yokohama
International Sports Stadium

X B R ZV B E ¥FYOOB & ®F AT
Tamiharu MITOH — Noboru NISHIGAKI ~ Atushi TOMIYA

Summary

The (tentative named) Yokohama International Sports Stadium is expected to be the main stadium for the 53rd
National Athletic Meet, scheduled to be held in Kanagawa Prefecture in 1998, and for World Cup soccer matches
in 2002. The stadium will accommodate about 70,000 people and will be the largest such facility in Japan. Since
the site is in a multipurpose retarding basin for the Tsurumi River, which passes nearby, the stadium is being built
on 8 to 11 m of fill. The area of the stadium’s roof is 20,000m* and its weight is 6,200 tons. The steelwork of
the roof consists of 76 overhanging keel trusses and 72 truss sheets spreading between the trusses.

The steelwork was erected using a cable crane with inclined stay cables. This was the first time this method had
been used in constructing a structure occupying a large space. This paper describes the method, which was effective
in achieving the purpose.
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Field Welding Frameworks for the Glass Building
of Tokyo International Forum

BB —
Kazuo NAKANO

KK ek
Akira HAYAKAWA

Summary

The roof structure for the glass building of Tokyo International Forum is supported by two large columns. The
roof has an overall length of 208 m and a maximum width of 31.7 m. It resembles the bottom of a ship because

of its flat top and curved bottom.

The members of the roof structure were made with very thick steel pipes, super-thick steel sheets and steel
castings, and were joined in the field by welding alone. Before construction of the building was begun, trials were

conducted on full-scale models to secure ease, quality and economy of construction. During the course of these
trials, welding methods and welders were selected and the welders were carefully evaluated for their skill in

overhead welding.

This paper describes the results of the construction trials and the basic procedures of the field welding.
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(RF1) SEHRBORIE - 3258

Manufacture and Construction of
the Toyota-Ohashi Bridge (tentative name)

£ e

Hiroshi ISHIKAWA  Yasuo YOSHIDA

oM O M oW® B ow BT % i ok

Shohgo KITOH Shinji CHIBA

Summary

An animal skeleton motif was selected when designing the Toyota-Ohashi Bridge. This enabled the designer to
express the mighty structure of the bridge. The bridge therefore has a significantly complex form, as well as
features that differ from those of an ordinary Nielsen Lohse bridge. This paper reports matters which were

considered during the manufacture and construction of the bridge.
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The Retrofit and Safety Check for the Deck Arch Bridge
(Kokkaibashi Bridge)

A IR

Shin-ichi KIMBARA
% % *4
Hiroyoshi NOTO

N
He x5

Ui T T S
Tomozo WATANABE — Mikio MATSUMURA
WOH @ &T 1%

Takashi MASUDA Shuji NAKANO

Summary

The Kokkaibashi Bridge, which was constructed in 1937, is a deck arch bridge spans the Gamahara-sawa Stream

on the border of Nagano and Niigata Prefecture.

This bridge was severely damaged by a flood accompanied with an avalanche of sand and stone on July 11th, 1995
and a lower chord member on the upper stream side was cut off.
This report describes the retrofitting method and after-retrofitted safety check for the Kokkaibashi Bridge.
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Construction of the Sanae Bi

F oW B OB I e B = ot K B’ fE K™
Yoshiaki TERADA — Mamoru SUGAI Tatsuya HASHIMOTO  Nobutugu SAZIKI

Summary

The Hokuriku Shinkansen (bullet train) Line is now under construction in preparation for the Nagano Winter
Olympics scheduled for February 1998. The Sanae Bi is a railway bridge located on the Naoetsu side of JR.
Nagano Station on the Hokuriku Shinkansen Line. The bridge crosses the Shinetsu Honsen Line and Route 19. It
was constructed using cranes of the largest order found in Japan, as the construction site was in a typical urban
area congested with hospitals, schools, factories, shops and houses.

This paper outlines the construction of the Sanae Bi bridge, emphasizing the large block erection accomplished in
an urban area when building a commercial railway line.
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Making Steel Plate Girders into Continuous Box Girders
(Tsubonouchi Viaduet)

- H meoam W B T O K B OHET
Yutaka YAMADA — Masamitsu IWAI
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Matsuo SUZUKI Wataru TAKAHASHI

Summary

The lanes of the Tsubonouchi Viaduct each consisted of eight simple, composite, steel plate girders.

The bridge was reinforced in recent years as traffic volume grew, by adding girders, installing stringers and
replacing some expansion joints and bearings. But different pavement levels at the ends of girders, caused by
abrasion, together with the obsolescence of expansion joints, was a source of bridge vibration and noise when

traffic was present.

The principal bodies of the steel plate girders of the viaduct were made into four-span continuous box girders, to
reinforce them. Also, the expansion joints that caused vibration and noise were removed to make the deck a jointless

deck. This paper describes the work.
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Field Welding for Seismic Reinforcement of
RC Bridge Piers by Steel Jacketing

e HE FIDURR™*
Rishiroh SATOH

Hideyuki TAKAHASHI

Summary

The Kobe earthquake damaged viaduct piers and integral concrete bridge columns, and collapsed expressways.
Specialists concluded that collapses of main bridge structures were due to shear fracture of viaduct piers and

integral concrete bridge columns. Based on this lesson, such members are being reinforced on a national scale. One
reinforcement method being used, called steel jacketing, involves surrounding a pier or column with steel plates and

filling the gaps between plate and pier or column with epoxide resin adhesive to connect them. The backing strips
between the steel plates must be less than 4 mm thick because of the limited clearance, and must be produced

according to the results of field measurement of the clearance. This makes it difficult to secure the dimensional
accuracy of welded joints, and weld quality could suffer as a result.
This paper reports on the selection of conditions that enable welders working in vertical and horizontal positions

to produce joints with good weld quality. It also describes studies on the limits of root gaps and on backing strip

specifications.
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Dealing with the Rigidity of a Steel Pier when Formulating
a Grillage Girder Analytic Model

RN S
Daisuke YOSHIMOTO  Hideki NAGATANI

P I AU < N

>3 S ol I
Yusuke KOBAYASHI  Masao INOUE

Summary

In analyzing a bridge through a model of its plane (two dimensional) framework, there are cases where more
reasonable results are obtained if a grillage girder borne by T-piers is analyzed by taking into consideration the
deformation of beams and columns. Therefore, a comparison was made between two models of three-span
continuous box girder bridges, each with a RC slab deck, which differed in the form of their piers and the span
length of the bridge. This was done to understand the extent to which differences between them influence the stress
resultants of their main girders; to learn about the effectiveness of considering the pier spring; and to discover what
effects the strain of rubber bearings have on a bridge. This paper reports the comparison and the result of analysis,
and is intended to serve as reference material for future design work.
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£—2 OTYPE—I A BXHERETIL

BE-DH (mm)
A1—P1 P1 P1—P2 P2 P2—A2
REE| PHE] & H | RhE | 2RE| 2 o | RAE | ShE| & o | Ree | e | & & e ame | & &
G1| 165.7 75.0 240.7 0.0 0.0 0.0 16.5 61.8 78.3 0.0 0.0 0.0 159.7 71.0 230.7
G2 | 157.2 66.2 223.3 0.0 0.0 0.0 14.7 56.7 71.3 0.0 0.0 0.0 1555 64.5 220.0
G3 | 154.1 65.8 219.9 0.0 0.0 0.0 15.5 57.0 72.4 0.0 0.0 0.0 154.3 64.6 218.8
G4 | 156.0 72.0 227.9 0.0 0.0 0.0 19.5 62.7 82.1 0.0 0.0 0.0 157.2 71.2 228.4

B’ A (tF)
AT—P1 Pl P1—P2 P2 P2—AZ
e | 2E | & M | he | SRE| & M | AhE | smeE| B B | Khe | ame| 5 B ke | ame| & &
G1 = = 0.0 696.1 291.2 987.3 = = 0.0 629.0 263.4 892.4 - - 0.0
G2 = = 0.0 459.8 202.8 662.7 - - 0.0 473.2 202.7 675.9 - = 0.0
G3 - - 0.0 450.6 203.0 653.6 = - 0.0 446.9 201.5 648.4 = £ 0.0
G4 - — 0.0 615.6 264.1 879.6 = = 0.0 621.1 263.6 884.7 - - 0.0
B FE—AVb (tf-m)

A1—P1 P P1—P2 P2 P2—A2
REE | sHE| & | hE [ shE| B o | RhE | sne| & & [ RmE | ame| & & |tme [ amE]| & &t
G1| 2663 | 1390 | 4054 | -3495 | -1332 | -4827 | 822 | 953 | 1774 |-3149 | -1185 | -4334 | 2408 | 1222 | 3630
G2 | 2227 | 1081 | 3308 | -2552 | -874 | -3425 | 679 | 768 | 1447 |-2527 | -867 | -3394 | 2127 | 1013 | 3140
G3 | 2113 | 1038 | 3151 | -2488 | -866 | -3353 | 681 772 | 1453 | -2467 | 861 | -3327 | 2149 | 1030 | 3180
G4 | 2285 | 1211 | 3496 | —3085 | -1184 | —4268 | 810 | 943 | 1753 | -3105 | -1185 | -4290 | 2340 | 1209 | 3549

*£—3 @QTYPE—3:AH BHETILL

ABT-DH (mm)
A1—P1 P P1—P2 P2 P2—A2
REE|2RE |2 H | REE 2622 H | AnE | 2me] B i | AhE | she| 5 o [ me [ ame|a &t
G1] 1726 83.8 256.5 5.6 18.7 243 21.6 67.8 89.4 10.2 21.3 31.5 165.8 80.1 245.9
G2 | 161.0 68.6 229.6 -0.7 4.7 4.0 18.0 58.1 76.1 0.7 6.3 6.9 158.7 66.9 225.5

G3 | 1569 | 67.7 | 2246 2.0 75 9.6 20.3 59.3 79.6 0.1 6.3 6.4 1565 | 66.9 | 2234
G4 | 1596 | 79.4 | 2390 | 13.9 22.9 36.8 29.0 70.7 99.7 8.6 215 30.1 160.4 | 80.4 | 2407
R A (t)
A1—P1 P1 P1—P2 P2 P2—A2
REE | 2Rs |2 N REE [262]28 i | RRE | ihe|& i | AhE [ eRE| & B | me [ are | & &
G1 - - 0.0 622.2 | 251.0 | 873.2 - - 0.0 | 5404 | 220.7 | 761.0 - - 0.0
G2 - - 0.0 5424 | 2242 | 766.6 - - 0.0 558.6 | 227.0 | 785.6 - - 0.0
G3 - - 0.0 539.7 | 229.2 | 768.9 - - 0.0 | 5303 | 2262 | 756.6 - - 0.0
G4 - - 0.0 5175 | 2169 | 734.4 - - 0.0 | 540.7 | 221.9 | 762.7 - - 0.0
B (FE-AVh (tf-m)

AT—P1 P1 P1—_P2 P2 P2—A2
REE [ ERE|2 N |XGEE [shE|2 M | AAB|[2AE| & M [ AL | snE| & B | Ane|[Zas] & &
G| 2636 | 1385 | 4021 | 3352 | -1251 | -4603 | 796 | 952 | 1747 |-2923 | -1089 | -4012 | 2392 [ 1218 [ 3610
G2 | 2249 | 1086 | 3334 | -2761 | 931 |-3692 | 710 | 773 | 1483 |-2720 | -919 | -3639 | 2147 | 1018 | 3165
G3 | 2138 | 1044 | 3183 | 2677 | —917 |-3594 | 712 | 778 | 1490 |-2665 | -915 | -3581 | 2170 | 1035 | 3205
G4 | 2272 | 1209 | 3481 | -2812 | 1066 | —3878 | 789 | 942 | 1732 | -2924 |-1096 | -4020 | 2322 | 1206 | 3527

x—4 QTYPE—4:AH IIKEETIL

BE-DHA (mm)
A1—P1 P1 P1—P2 P2 P2—A2
RE | EHE| B M |RHE | ErE| & B |k | SrE]| & i |Rhe | sme] & B | he [ srE] & &
G1| 1768 — — 5.2 = = 23.5 = = 13.1 = = 167.6 - -
G2 | 164.6 — = 0.6 = = 20.6 - - 3.3 = — 162.1 - -_
G3 | 1578 — — 4.2 — = 22.4 — — 1.8 — —_ 159.8 = —
G4 | 155.9 = — 15.6 = = 28.2 — — 8.5 = = 161.8 = =
&= A (t)
AT—P1 P P1—P2 A P2—A2
- RHE e | & B e | SrE]| & & | RrE | she| & of | the | Ehe| & & | e [ ame] & &t
= = — (6167 | — = — = — 5810 | — = = = =
G2| — = — 54714 | — = = = — (572 | — = = = =
Ga| -— = — 574 | — = = = — 5467 | — = = = =
Ga| — = — 5110 | — = = - — [5216 | = = = = =
B TE—AVh (tf-m)
AT—P1 P P1—P2 P2 P2_A2
RAE | eHE | B M |AHE | e & o |RhE [ She]| & i |He | are] & o | hHe [ak & &t
G1| 2611 — — -3252 = = 772 — = -2950 = = 2376 — —
G2 | 2238 = — -2803 — — 691 — — -2783 — — 2141 — —
G3 | 2132 — - -2755 — — 695 — — -2712 — — 2168 — —
G4 | 2256 — — —-2888 — = 761 — - -2892 — — 2308 — —
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£—5 OTYPE—2:AH TLIAETIL
SRET-D& (mm)
A1—P1 P1 P1—P2 P2 P2—A2
(EEE[ZHE] & O (RS [EHE| 2 i [ RAE | ERE] & H | RRE[ZRE] 2 H [REE[ZRE]E F
G1]| 1666 | 75.2 [ 241.8 0.8 0.3 1.1 17.1 61.9 79.1 0.8 0.2 1.0 160.5 | 71.2 | 2317
G2| 1579 | 663 | 224.2 0.6 0.2 7 15.3 56.7 72.0 0.6 0.2 0.8 156.2 | 64.7 | 220.9
G3| 1548 | 660 | 2207 0.6 0.2 0.7 16.0 57.1 731 0.6 0.2 0.7 1550 | 64.7 | 219.7
G4 | 156.7 | 72.2 | 2289 0.7 0.2 1.0 20.1 62.8 82.9 0.7 0.2 1.0 1580 | 71.4 | 2294
kA (tf)
A1—P1 P1 P1—P2 P2 P2—A2
R E | ErIE | & B |StE a8 & [ me [ Ehe| & o | heE | shRE]s o | tee | cne] B
G1 - - 0.0 693.7 | 289.4 | 983.2 - - 0.0 627.6 | 2620 | 889.6 - - 0.0
G2 - - 0.0 462.6 | 1996 | 662.2 - - 0.0 4740 | 1995 | 6735 - - 0.0
G3 - - 0.0 4521 | 199.6 | 651.7 - - 0.0 4494 | 1984 | 6478 - - 0.0
G4 — — 0.0 6136 | 2626 | 876.2 - - 0.0 619.0 | 262.2 | 881.2 - - 0.0
B (FE—AVF (tf-m)
A1—P1 P1 P1—P2 P2 P2—A2
RHE | 2HE| & M [RHE [ 2HE| & K [ RHE | shE| & I | AR | sRneEl| & F | RBE] 2628
G1] 2662 | 1390 | 4053 | -3490 | -1330 | -4820 | 821 953 1774 | -3145 | -1183 [-4329 | 2408 | 1222 | 3629
G2 | 2227 | 1082 | 3309 |-2558 | -874 |-3432 | 679 769 1448 | -2530 | -866 |-3396 | 2127 | 1013 | 3141
G3 | 2113 | 1038 | 3152 | -2492 | -865 |-3357 | 681 773 1454 | -2472 | -860 | -3332 | 2150 | 1031 3181
G4 | 2284 | 1211 3494 | -3080 | -1182 | -4262 | 810 943 1752 | -3101 | -1183 | -4284 | 2339 | 1209 [ 3548
£—6 @OTYPE—5:B# BIXRETNL
RET-DH (mm)
A1—P1 P1 P1—P2 P2 P2—A2
®1m & & M e | ShE] B M |kreE | & B | k= L& & | hiE ah a8
G1] 1532 | 858 | 239.0 0.0 0.0 0.0 164.3 | 1031 | 2675 0.0 0.0 0.0 22.7 36.2 58.9
G2 | 1503 | 78.7 | 229.0 0.0 0.0 0.0 162.1 95.2 | 2573 0.0 0.0 0.0 19.9 324 52.3
G3| 1518 | 786 | 2305 0.0 0.0 0.0 164.3 | 955 | 2598 0.0 0.0 0.0 20.3 32.4 52.7
G4 | 157.1 85.9 | 2430 0.0 0.0 0.0 170.2 | 1041 | 274.3 0.0 0.0 0.0 23.2 36.2 59.4
& A (tF)
A1—P1 P1 P1—P2 P2 P2—A2
RE [ ERE| S N RhE [ZRE| & I | RAE | ZRE[ A N [ RAE[SnE| 8 | RAEERE[E W
G1 - - - 779 300 1079 - - - 626 269 895 - - 0
G2 - - = 629 232 861 - - - 490 214 703 - - 0
G3 - - - 623 233 856 - - - 516 215 730 - - 0
G4 - - - 895 352 1247 - - - 646 270 916 = - 0
B (FE— Vb (tF-m)
A1—P1 P1 P1—P2 P2 P2—A2
L EHE| S B |[RAE [2HE]| B M [ RRE| sRE] 8 M | AR | ehe]| & F | REE | 2682 F
G1| 2565 | 1426 | 3990 | -5347 |-1720 [-7067 | 2160 | 1274 | 3434 | -3369 | -1352 | —4721 869 902 1771
G2 | 2501 1285 | 3786 | -4847 | -1372 |[-6219 | 2073 | 1131 3204 |-3020 |-1108 | -4129 | 785 71 1556
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*x—7 @OTYPE—6:B#HE HBHEFIL
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Al—P1 P1 P1—P2 P2 P2—A2
REE[ZRE| L W (RGE [ZRE[E N | RAE|2RE[ S 0 [ RRE[ZRE[ A N [ RAE[ZRE[E &
G1]| 157.4 | 90.7 | 248.0 10.3 16.6 269 | 1595 | 105.6 | 265.0 | -10.0 5.8 -4.2 16.8 36.9 53.6
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= A (tr)
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RS | e & M |RhE [ ahmE| & M |tme | sme | & & | RAE [ sne| & & | Khe | ame | & &
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B [FE—AVh (tf-m)
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R E | SrE] & M e | ame| & B | RhE | eme]| o M | Ahe [ ene| & o | ke [ emE] & &
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Analytical Study of the Loading Capacity of Bolted Joints
in an Orthotropic Steel Deck

&b
He

Hiroyoshi NOTO

HOEY M OH &5 &
Takashi MASUDA

& MO —v
Shin-ichi KIMBARA

Summary

This paper compares the results of a static load test of a nearly full-scale specimen with the results of an analytical
study on the same topic. Attention was focused on the strength of high strength bolted joints in the longitudinal ribs
of an orthotropic steel deck. A high strength bolted joint in a longitudinal rib is structured such that the increased

thickness of the base metal compensates for the loss in the strength of the joint caused by boring an indispensable
hand hole. A butt welded joint in a longitudinal rib has very low fatigue strength, making such joints a structural
defect of orthotropic steel decks. Analysis comparing a joint of a longitudinal rib with thicker base metal to a joint

with thinner base metal indicates that there is little difference in static loading capacity between the two. The static

load test almost confirmed this.
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[Labor-Saving Method of Box Girder Production]
-Using Longitudinally Tapered and Profile Plates in Bridges (Part 2): Design and
construction of the Ohtaka overbridge using quantities of longitudinally tapered plate-
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Wataru TAKAHASHI  Norio KOBA YASHI

Summary

In response to increasingly heated calls for lower construction costs, various proposals are being made toward
rationalizing the construction of steel bridges. With regard to connecting plates, doubtless one way to improve
construction efficiency is to use plates of uniform thickness. Any gap between connecting plates of differing
thickness can then be rectified in the field with a filler plate. However, using longitudinally tapered plates with
thickness varying continuously at a given rate from one end to the other to rectify such gaps would yield even
higher efficiency.

This paper reports on a preliminary investigation which was performed in order to omit shop butt welding, and
the execution management exercised when constructing the Ohtaka overbridge.
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[Labor-Saving Method of Box Girder Production]
-Using Longitudinally Tapered and Profile Plates in Bridges (Part 3): Test of
high strength bolt friction grip connection in a longitudinally tapered plate-

R om o B Bk kT
Akio NARUSAWA  Kenji SAKURAI

Summary

In constructing the Ohtaka overbridge, longitudinally tapered plates were used to make flange and webs in order
to reduce welding costs when producing box girders for the bridge.

It was feared that the joint efficiency might be low, because the difference in thickness between the two ends of
the base material would cause a gap between the base material and the splice plate when they were subjected to
a friction grip connection with high strength bolts. To ascertain the soundness of the joints, the following were
examined in tests. the slip, the effect of fastening a bolt on a fastened bolt next to it, and the axial tension
relaxation of bolts. This paper reports that the tests proved that control of the friction grip connection similar to
that performed when building with a non-tapered plate was sufficient to impart normal joint efficiency to a
connection made with a longitudinally tapered plate, if the gap was 2 mm or less.
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