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7. On the Strength of Steel H Supported by Jack

by Katsutoshi OHDO* and Yoshimasa KAWAJIRI*

Abstract; On bridge constructions, mechanical jacks are used in steel H type shorings. Sometimes

accidents due to collapse have happened in these shorings caused by buckling of steel H supported
by jacks. Each strength of the jack and the steel H is cleared, but the strength of their compound

structure is not cleared.

For the purpose of preventing these accidents, it is necessary to make clear the compound

strength. So, three types of experiments were performed to clarify the compound strength of the

steel H supported by the jack. The first type was on the lower end fixed jack, the second type

was on the lower end semi-fixed jack. These experiments were performed to analyze the effect of
the length of the steel H and the eccentric distance between the steel H, the jack and the jack
base-beam. The third one was on the jack base-beam reinforced by the stiffener.

As a result of these experiments, it was concluded that the steel H supported by the jack

should be designed considering the strength of the steel H as well as the jack and reinforcement

of the jack base-beam by the stiffener under the jack.

Keywords; Shoring, Jack, Steel H, Jack base-beam, Stiffener
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Table 1 Specifications of steel HY) t o X— X
H FBD~tik T _
B : Y
EERENE (mm) | WES | B4 WriE K€ — Wi — k8 WrE R
TE B HE A b (cm?) (cm) (cm3)
HxB ty [t2 | 7 2 - -
(cm?) |(kgf/m) I I iz iy Za Zy
H-100 | 100x100 6 8110 21.90 17.2 SS400 383 134 4.18 2.47 76.5 | 26.7
H-300 | 300x300 | 10 | 15| 18 | 119.8 94.0 | SS400 | 20400 | 6750 | 13.1 7.51 | 1360 |450
SR A~ R~
Table 2 Specifications of jacks jj_l
Z vy FDFIE
& (mm) Wr TR FAYEN ]
BL&
b do di h w (cm?) (tf)
A 300 107 95 6 5 70.9 84.1 600 S25C 150
EWK B 300 120 110 5 4.7 95.0 130.7 525 S35C 130
C 300 119 110 4.3 4.5 95.0 130.7 600 S45C 150
R 100 40 36 2 2 10.17 4.58 200 S45C —
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Fig. 1 Experimental specimens (in case of fixed jack

at lower end)
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Fig. 2 Experimental specimen (in case of semifixed

Jjack at lower end)

RBRERE (BEXBETROWRESFBVES)

UHERIEEIH Y vy 3D E S % Table 2 DEAHEH
BELILLEDEHEREZIT-R, CHEE, EY
KEERTII 500 b v EHERBRAE, MRERERTI
200 b EHESERAS 2 AR L7,
724 BEEIBETHOWEEIBVHEDER

a. HEMZEORIZEZEA

Fig. 1(a) AT L9112, BAZREICHLT, Y
REERIT 300 + o JEMERBREE, HRETIEEIT 200
b UEHERBRE TERERE TV, XENBRERK
Dz, MEEAIEEE L DL L, Tz RBED
EBERICHRNL P TRIZELR, 2, YeryXnE3 2
EHWATI3 600mm, #RIEE T 200mm & Bk
AEICL, HESMIENEI LizowTid, 4K
R SRR OE S, EMATIZ6.5, 8, 9.5m
(R b v DL E TOMEEE0.5m 2 &1), #H
RERTIE 15 ~ dm ORTHRE LR, %8B, £
KEBRICIE D ey X A 2EHALR,

b. RUEMEREL 5 2254

Fig. 1(b) IZ/RT & J1i2, 200 b v EERBRET
HEREBOERER LTV, ROEHRHESERL



-122 -

Vey X

Fig. 3

Jack base-beam
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Table 3 Combinations of eccentric distance
RLUBDHASDHYE
ek | 1| 3 | 5 7| 9] 11
RLE £S5 2| 41 6 81| 10 | 12
61 0 0 0 4 4 4
b2 (mm) | O 4 8 |—-4| O 8
[ —
- {5
— |
D§F AR —
Fig. 4 Measuring points for strains

It iR A i

MDOMRIN TS HEMD LIRICRESINLTWS
KEZHELTWEDT, 20fbHIZ 100mm A
DR ERAL T, ®v b TREEDEBER I EE
L7z, 72, mbAEHRAILZ2 L5 i2, HEHRSE
EZMOREAmE - I, HEAD 7.24D
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Table 4 Maximum loads of jacks
Sy RFEAEOERERER
iy e BREHE | T | B2 "
B ME HE (tf) (tf) £ n BRI
A | 825C 267 Dy X EEJR
272 274 1.8 "
278 ”
= 280 n
¥ | B |S35C| 319 F U EREIRE
352 341 2.6 "
K 352 ”
C |S45C| 386 F OEBHHE
372 378 2.5 "
377 Vi
#ER | S45C 52 53.5 | — | A VIFHHT
P i 55 ” ‘
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EhHAEMZRE LR, 5612, 77 vV0h
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Table 5 Maximum loads (in case of fixed jack at
lower end)
HEXETHROBWREN B VIS OEMHEER
BmR
L | #RI | SKEHE | vy THE
(m) A | BE (tf) | oA (tf)
6.5 86.6 244 —
EXV/FN 8.0 106.5 199 + 274
£B 198 +
9.5 126.5 163 +
1.5 60.7 51.2 —
2.0 81.0 47.5 —
MEREEY | 2.5 | 101.2 | 49.0 + 53.5
EE 3.0 121.5 35.1 +
3.5 141.7 26.9 +
4.0 161.9 22.9 +
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Fig. 7 Buckling curves
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Fig. 8 Buckling mode
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Table 6 Maximum loads (eccentric compression)
RLEEXBEDEMRBRER
(TR BRI
8 (mm) | FE (tf)
0 35.1
4 36.0
8 28.5

DB IS ¥ vy ¥ EOITR, BHIC
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IR AR L LT, BEBEDOF I ELM
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Table 7 Maximum loads (in case of semifixed jack
at lower end)
HEXETROMEEI BVISEDRERER
6| —4 0 4 8 VX
&1 mm mm mm mm | ZHE
0 — 28.0 21.8 20.5 35.1 tf
mm _— 28.8 tf | 24.3 tf | 21.0 tf —
4 23.3 290.6 20.6 — —
mm | 26.7 tf | 25.3 tf | 23.1 tf — —
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FIEDHIE A = 100 fHEZ RIS, AnZn L DS
WA Yy IFBEL, KEWEAIX HEHX
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A, SMUCH B2EAIL, AL ICRENKETY
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BICTH 4mm (FEWAR T 12mm ISHET LD T,
12mm BELLDRLEFH 5 LBENMETT L2
Lbhroi,
733 HEXETROWREIBEVHEDEER
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Fig. 10  Deformation of jack and base-beam
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Table 8 Maximum loads (with stiffener)
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Table 9 Comparison of maximum loads between

wales and jack base-beams

ML &2 vy F RITOEMREBRBROLLE

XK EHERT E (tf)
JEHE L
(m) | Fidt )

0 190%* 253
253
220

1 100 | 97
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87
80
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*190 tf LI ERIECE$
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Fig. 13  Experimental specimen (in case of wale)
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