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Development of Prestressed Steel Truss “Super Wing”
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Synopsis:

Kawasaki Steel Corp. and Shimiza Corp. have developed a unique
long span structural system called “Super Wing'’, in which pre-
stressed steel truss (PSST) and the sliding construction method are
adopted. During the development of Super Wing, a full-scale 100-
meter-span model was tested. The structural behavior of the PSST
was observed during the prestressing stage and under execution of
the sliding method. In addition, the relaxation of prestressing
strands as well as the structural behavior of prestressing strands fixa-
tion were studied experimentally. The wind pressure coefficient of
this long span structure was investigated using a wind tunnel. Asa
result of these tests, Super Wing has proven to be successful as a

structural design concept and construction method.
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Fig. 2 Axal load of lower chord by prestress
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Fig. 4 Open and shut pattern
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Table 1 Mechanica] properties of prestressing strand
Diameter JIS specified Breaking 0.29% Elongation Relaxation Young’s
Strand breaking load load Proof load modulus
(mm) (t) (t) 9] (%) (%)% (t/em®)
15.2 mmgx 1 15.31 23.1 25.9 23.7 5.6 0.41 1970
8.1 mmgxT7 24.60 51.0 57.4 53.0 4.8 0.43*2 1970
*! Value of mono-strand after 10 h
*2 Value of mono-strand (¢8.1)
Table 2 Test specimens fot reluxation test 1 00 g ooy o e o N
_ S il NN
Method Test P, PP, | PJPX . . e
of anchor | specimen (ts (;%,) t%) Prestretching TIT R S IS _ Thf'i“::_
— K&
K6 31.1 60 67 — e K7|-
K7 | 33| 7 79 — I 1| S R A T
Wedge —
Kp 7 36.3 70 79 0 0 -
K8 41.4 80 90 _ % L
AT oy — Y
55 28.7 50 56 _ g '] 1 i
& |
S6 | 34.4 | 60 67 ool 85| ) R
Thread SP 6 34.4 60 67 0 oo ‘5;6
rea s7 | 4.2 | 70 79 _— ST 1 T
SP7 | 402 | T 79 0 S i P A R i O 1
s8 | 45.9 | 80 90 — “l 5‘)8
P,: Targeted prestress o 7“0 10 102 10°
P,: Breaking load Time (h)
Pu¥: Specified breaking load (JIS) Fig. 10 Reduction in prestress
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ZEHAL, METIE15.2mmg ORI v VR 2K, HERSL ‘;;, o — Kf;
LN { 5§ | R GRS [ NNV IO SR A S S S [ I
mmgx 7 AOSEE D EAHEA L, Kok, BREBRRILELICSm & g u.?(yr—-—-— T P
b L HIEBRE L. z 025l L
WA AP A Table I35 REE (P) @ 50~80% © . e I e S Aot el M i s IS R
FEE L, &40, 60%, T0% DD TE, BAF VAL o N N Y
LAD10% M LORBTS AHRIHLIE, HEO T LAt Ua o AR
- ULl — - —t— [ = | — | == ] ——|- ‘n !
TEETAHE(FT VAL vy F)h{To1: (Table 2), ke ks, ABfE “5’%;?
FZOBUOEDITEZEIEY, ¥, BEEPRIAVAI V% —0.50 10 - R b
T4 0%, FLTC EFPREAF VAL LVARRTLDETS, Time(day)
3.3.2 EEBRER Fig. 11 Displacement of anchorage
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Tabie 3 Estimate of relaxation

Test specimen ao a 2 Residual Star'lda%rd Estimate {%)
square sum deviation 30 years 50 years
K 6 0.669 —0.228 0.140 0.112 0.066 3.54 3.83
K7 0.825 —0.270 0.193 0.295 0.105 5.02 5.44
KP7 0.729 —0.394 0.278 0.542 0.142 6.76 7.36
K 8 2.23 0.479 0.667 2.49 0.304 21.5 23.0
5 5 0.971 0.158 0.069 0.575 0.146 3.84 4.04
S 6 1.19 0.149 0.085 0.516 0.138 4.50 4.75
SP 6 0.444 —0.058 0.120 0.289 0.105 3.64 3.92
57 1.17 0.234 0.094 0.398 0.124 5.19 5.47
SP7 0.317 0.224 0.069 0.136 0.072 3.55 3.77
S 8 1.63 G.743 0.017 0.182 0.084 6.17 6.37
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Fig. 15 1w 3t8fk No. 1 3 1 0% No. 4 DR AREHRETRT. A Model- 8 S w5 0
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