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Development of Mechanical Joint New “High-Mecha-Neji'”
for Steel Pipe Piles and Steel Pipe Sheet Piles
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Abstract:

JFE Steel has developed a mechanical joint “High-Mecha-Neji™” for steel pipe piles as a temporary construction
use for railroads in 1998, and acquired public approval for real constructions in the field of public works in 2011. To
raise its competitiveness in the social environment where the need of the mechanical joint has increased, we have
largely expanded the application range of the diameter, thickness, strength, and construction method of the pile, and
reviewed the structure of the joint to improve workability. We have inspected the effect of the changes by structural
experiments, analysis, and construction tests, and renewed the approval as new “High—Mecha—NejiTM”. This paper

introduces process and contents of the development.
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Fig.1 Structure of “High-Mecha-Neji™”
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Photo 1 Constructing of “High-Mecha-Neji™”
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Table 1 Comparison with conventional type

Conventional type New type
Pipe diameter 318.5 mm-1 200 mm | 318.5 mm-2 000 mm
6 mm-60 mm
6 mm-35 mm (SKK400, SKY400)
Pine thickness (SKK400) 6 mm-45 mm
P 6mm-28mm | (SKK490, SK'Y490)
(SKK490) 6 mm-30 mm
(SM570, SM490Y)
Bored pile RB:)rSd pll?l
Piling method Rotation pile otation prie
- Jacked pile
Jacked pile . .
Driven pile
Number of starts 4 4-16
Number of threads 3-9 1-10
Thread height 4-5 4-12
Number .of counter- )16 0-38
rotating pins
Application Steel pipe pile Steel pipe pile
PP pipep Steel pipe sheet pile
Margin in the
strength of joint L 1.2
Total length 190 mm-400 mm 171 mm-401 mm
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Fig. 2 New design of “High—Mecha—NejiTM”
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Table 2 List of 4point bending tests

Test . . . .. . . Strength ratio fracture
No. Joint type Pipe spec. Focus point of joint Simulation (test/design) location
D318.5-t12 minimum d1am§ter
1 SKK490 reversed cyclic 1.214 -
number of threads = 4
. maximum diameter of
2 Convtemlonal 2&%22923 thread height = 4 mm FEM 1.004 -
ype number of threads =9
maximum diameter of
3 P thread height = 5 mm 1039 -
number of threads = 6
maximum thickness and grade
4 Déi/(l)g;tg)o extended outward FEM 1.284* pipe
number of threads = 10
D700-t16 number of starts = 8 ..
> SKK490 number of threads =2 1.632 Jomt
spigot joint
6 IS)I7(012291(? number of starts = 8 1.728 -
number of threads = 2
New type D1000-t16 number of starts = 8 ..
7 P SKK490 number of threads =2 FEM 1.028 Jomt
spigot joint
8 DSlIgIO(O ‘;;})6 number of starts = 12 1.364 -
number of threads = 1
maximum diameter
D2000-120 maximum thr.ead he}ght (12 mm)
9 SM570 spigot joint FEM 1.043 -
number of starts = 16
number of thread = 1

* maximum load in FEM with elastic pipe (because of fracture of pipe)
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Fig.4 Setting of joint specification
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Table 3 Analyzed joint specification

Strength of joint weak strong
Number of threads few many
Spec. SKK400 6-16 17-35 36-52 53-60
thickness | SKK490 |  6-12 13-28 | 29-38 39-45
(mm) - F'sMs70 | 68 | 920 | 2126 | 27-30
900 12388?‘1 J900G -
. 1 000
Diameter | 5001 112004 | J1200Y J1200G
(mm)
1500
2000 |K2000Z" 1?2%%%@ J2000E | J2000G ™
*1: spigot joint
*2: extended outward
Joint Number of Thread Thickness of Bending
series Name threads height pipe (mm) strength
(mm) (kNm)
J900A 2 5 6-SM570 2590
J900G 10 5 26-SM570 10728
J1200A 2 6 7-SM570 5380
J J1200G 10 6 30-SM570 22181
J2000A 2 8 9-SM570 19266
J2000E 8 25-SM570 52661
J2000G 10 8 30-SM570 62875
K900Z 1 10 10-SKK490 2994
K K1200Y 2 10 18-SKK490 9507
K2000Y 2 12 21-SKK490 31090
K2000Z 1 12 12-SKK490 17927
3.5 FEM K BMFDMREIRE (@)

RELTABIRICIC] ) =X 5~THiH, K2 U —
AW 1~-2 T D 5720, GFt 171 Y 20Dz 5,

ETOERRICOWTHNT T 2 DIZRE 2720, SR
PUILE, pCiiEs, FiEIcs T eREN AR >
Y—2 7HE%E, K V—2 4fE) 25w TFEM %5
Jiti L7z,

FEM & 7vi3, 3.3 ¥ [EEED 4 sifhiiF e 7 v G i
k% 2.0D (D=H1E1), 7—LE% 40D ¥ Li2) #Hw,
T ISR 5 (685 N/mm®) & 7z 34 ) = 7 o
IEVEGR, SR LE T 2 AR BT 5 R ARIZE DG
the LT, #FEaEkodFmhEzEH LR,

A B0 2 AT LIk AR oML EM T, TR0
kB & O 2 % 3 1R T,

R 15 & Nz LR P RO R E— N BGR L HE 04
WP e, Rofiiy e AMZEE RO R CIEREL <
BIIL7AERPRS IOR T, &8, 2ok chTE

JFE ) No. 43 (2019 4£ 2 H)

00 02 04 06 08 10 12 14 16 18 20 22 24 26
Displacement at center (normalized with calculated displacement of beam)

2B

a. i s
Z s {9‘/ W el

=3 ViR

5 14 A

é 1.2 //

<

E« 1.0 /

=

“—

= 08 y, I500A

= 06 - 1900G |
?[i)] / — J1200A
=04 -=J1200G |
g / J2000A
g 02 - J2000E
< — 12000G
§ 0.0020406081012141.6182.0222426283.032343638
. Displacement at center (normalized with calculated displacement of beam)
£18 =

o

s 1.6 .“yjﬂ."‘

= A

=

5 14

4; -~

212 7 e

£ 1.0 ’//

1.

3 o

= 0.8 v 4

Z06 ,/ ~K90Z |-
RS 04 / —~KI1200Y
= 0. 7 :
£ et ~~K2000Y
S 02 —-K2000Z |’
=

<

(=}

—

X5 IERRMELffaE— 2R

Fig.5 Normalized load-displacement curve

D EIRIEDRLE C T5 - TR 28T LTz,
WITNOMEHLIED 125U LEOM I EEL T\Wwb C

e, MR S HE OMIMEIZIE  3EFAF g s e
b, RO LICHETERE, IO L THo s e Hi-

TV DR TET,

4. TETPEREDIREE
=

MTOBSHM P AR IR THETE2 28, BLU
WABEM L TEIC B TLEESHETHhE e ®
R T 2 7c01, MTFOREEEER LA TR EFAEL 72,

EEEE

RNED LIRAREE TOMTLHOT, BEICET 51
Mz L, BAEERNCES 3ER LA e ot
R EY R4 1TRT,

52033 H 200, HFIEBBLAR 10 KM THES
BETLTEY, BEEG e E~TRE /5001 1k
RS ND 2, BORE LR3I F
WY ERHERRL T

4.1

4.2

43 NA70/\UIIE - FTBRITENDER

NARANRYPEHOT, N 7any o TiE RT3



W - WS BT BT T a X 20 OB

x®5

BRI B TSR

Table 5 Specification of test pile and construction condition

Pipe spec. Hammer type Machine spec. Construction condition
D700 mm Motor 120 kW Vibratory force 748 kN
12 mm Vibro-hammer Vibratory force 748 kN Driving time 11 min. (N<50)
Frequency 16 Hz 56 min. (N >50)
D600 mm Hvdraulic hammer Ram weight 10 ton Driving energy 40 kNm
19 mm y Driving energy 150 kNm Total number of impacts = 534
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Table 4 Lead time of jointing

Pile spec. Joint time | Welding time "
Diameter | Thickness A B A/B
mm mm min min

Testl 318.5 12 5 22 0.21
Test2 609.6 9.5 2 33 0.06
Test3 800 13 46 0.16
Test4 800 16 12 59 0.20
Test5 800 25 83 0.08
Test6 | 1000 12 4 44 0.10
Test7 | 1200 25 10 125 0.08
Test8 | 2000 20 3 208 0.02

*1: estimation standard of public works

Hydraulic hammer

~| Vibro-hammer

W

BH2 I\ AHXI OmIHE

Photo 2 Constructing test of “High-Mecha-Neji™”
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Table 6 Specification of test pile
. Number of | Number of .
Pipe spec. starts threads Thread height
D1 000 mm-712 mm 8 2 8 mm

Completion of jointing
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Photo 4 Jointing of steel pipe sheet pile
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Table 7 Specification of test pile
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