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Abstract

Do you remember when you helped the mothers to deliver her babies during your
obstetric training especially the first case in your life? It was very stressful job among the
medical/nursing students in clinical-year study. Most of them lacked of confidence in doing the
medical procedure. For this reason, we planned to develop the newborn-fall prevention

devices to help them raising their confidence and finally for patient safety.

We collected the related information and developed pilot-tool models of normal
delivery-assisting equipment for newborn-fall prevention under supervision from research
consultants and experts. There were the 15 volunteers from medical and nursing faculty,
Burapha University who joined and tried these tools in mannequins. We asked them for rating
their confidence scale after using both instruments and comment for the semblance, friendly

using, quality of material, strengthen feel and ease for storage.

We developed 2 models of devices under working conditions and had a significant
raising confidence scores among volunteers at 95% confidence interval. All of them satisfied to
these devices in the semblance, friendly using, quality of material, strengthen feel and ease for

storage. Most of them prefer to use device model 1 more than another one.

We concluded that these devices can use in the real situations for obstetrics training. We
will rectify our innovative devices due to every comments from our volunteers and experts for

the further use in human.
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Levene's Test t-test for Equality of mean

for equality of

variances

Posttest F sig t df Sig Mean SE Diff  95% ClI of the

score (2tailed) diff Difference
lower  upper

Model  0.45 0.51 0.00 13 1.0 0.00 0.55 -1.18 1.18

1

Model 2.4 0.14 -0.34 13 0.74 -0.17 0.5 -1.24 0.90
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Levene's Test t-test for Equality of mean

for equality of

variances

Posttest F sig t df Sig Mean SE Diff  95% Cl of the

score (2tailed) diff Difference
lower  upper

Model 0.13 0.72 -1.55 13 0.14 -0.62 0.40 -1.49 0.24

1

Model  6.65 0.23 -0.87 13 0.40 -0.34 0.39 -1.18 0.50

2
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wuuil 1 Lildgunsal 9 3.56 2.45 0.82
Tdgunsnd 9 9.56 0.53 0.18

wuuil 2 Lildgunsal 9 3.56 2.55 0.85
Tdaunsnd 9 9.56 0.53 0.18

<5518

wuuil 1 Lildgunsal 6 6.00 1.79 0.73
Idgunsal 6 9.00 1.09 0.45

wuuil 2 Lildgunsal 6 6.00 1.79 0.73
Idaunsal 6 9.33 1.03 0.42
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Paired t-test Paired Differences t df  Sig.(2-tailed)
Mean SD SE 95% Confidence
Interval

Lower  Upper

Experience = 5 cases

pretest mod 1 - posttest modl 6,00 2.29 16 -1.76 -4.24 786 8 .00

pretest mod 2 - posttest mod 2 6,00 2.55 0.85 -7.96 -4.04 706 8 .00

Experience < 5 cases

pretest mod 1 - posttest mod1 -3.00 210 0.86 -5.20 -0.80 -3.5 5 0.02

pretest mod 2 - posttest mod 2 -3.33  2.06 0.84 -5.50 0.07 -1.17 5 0.01
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1) INTRODUCTION

This calculation has prepared to analyze and design the structural members of aided give birth.

2) REFERENCES, CODES AND STANDARDS

- American Institute of Steel Construction (AISC): Allowable Stress Design (ASD).



3) DESIGN PARAMETERS
3.1 Material Specification
-Structural steel
AUl structural steel shapes and plates shall conform to JIS G3101 Grade SS400 or ASTM A36.
3.2 Methods of the Design
Structural steel members and connections; Allowable Stress Design (ASD)
4) DESIGN LOADINGS OF AIDED GIVE BIRTH
4.1 Dead load
« Unit weight of structural steel = 7850 kg/m”
4.2 Live Load
o LL =10 kg
5) LOADS AND 3-D MODEL FOR ANALYSIS
Uniform distributed load = 10 kg/m

Case [; Rotation of 0 degree

Case | Deflection Diagram (Maximum displacement=0.002 m)



Case ll; Rotation of 45 degree

Case Il Deflection Diagram (Maximum displacement=0.002 m)
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6) STRUCTURAL DESIGN
6.1 Case I; Rotation of 0 degree
Steel member design

Internal force analysis for Case |; Rotation of 0 degree

Maximum=
J=10,M=9

Bending moment diagram



Axial force diagram

Internal force analysis for Case I; Rotation of 0 degree as shown below

MEMBER END FORCES STRUCTURE TYPE = SPACE

ALL UNITS ARE -~ KG  MET

MEMBER LOAD JT AXTAL SHEAR-Y SHEAR - Z TORS I ON MOM - Y MOM - Z
7 1 10 -9.83 00 00 00 1.65 00
7 1 9 9.17 oo oo 00 -1.65 oo
3 1 6 .00 00 00 .00 .00 00
3 1 5 .00 4.34 00 .00 .00 82
4 1 8 00 00 00 00 00 00
4 1 7 00 4. 34 00 00 00 82
6 1 B .00 -4 .34 00 -.82 .00 00
6 1 9 .00 4.58 00 .82 .00 78
5 1 9 .00 4.58 00 .82 .00 -. 78
5 1 7 00 -4 .34 00 -.82 00 00
9 1 10 00 -4 .91 00 -.82 00 88
9 1 3 00 5.186 00 82 00 00
8 1 1 00 5.186 00 82 00 00
8 1 10 00 -4 .91 00 -.82 00 -.88
2 1 4 00 2.05 .00 00 00 .00
2 1 3 00 -1.38 00 00 00 - .82
1 1 2 00 2.05 00 00 00 00
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For maximum axial force = 9.83 kg and maximum bending moment = 0.88 kg.m

Design For Beam - Column Members
[ 1. Data For Design 1]

1.1.Point Load(P.) 10 Ke.
1.2.Moment(My) 1 kg.-m.
1.3.Moment(My.,) 1 ke.-m.
1.4. Max. Length 0.40 m.
1.5.Min. Value Of k 0.65 [fixed-fixed]
1.6.Use Value Of k 2.00
[ Il Result Of Calculate ]
3.1.Req. Min. Area 0.00 cm.?
32Value Of (A 131.42 Fxx
33Value Of ( 4 90.91 OK.
3.5.Allowable Compressive Stress : F,
)\, (&l /7)) - )\, ‘
Fai = 968.76 ksc.
1)Inelastic E;ar@ge iy D A,

Fae = 0.00 ksc.
<<L--- MemberZ\'RHfjsf%ch@nﬁ? Yield -—>>
O - 27.2*2.3 mm. (Wt. = 1.41 kg. /m.)

[ V. Recheck Design ]

5.1. Status Of Sect. Area . This Section OK.
5.2.Load Resist By Sect. 1,743 Kg. OK.
fa/Fa + fo/Fby + fb,/Fby = 0.13

SC-1
[ Il. Properties Of Steel For Design ]
2.1.Use Steel Fe-24

2.2. Modulus 2,100,000 ksc.
2.3.Yield 2,400 ksc.
2.4.Ultimate 4,100 ksc.
2.5. All. Comp. 1,440 ksc.
2.6. All. Weld. 960 ksc.

[ IV.Select Type & Section Of Steel ]
4.1.Type Of 1 Pipe
4.2 Trial 3 O
4.3.Size Of 27.20 mm.
4.4. Thick. 2.30 mm.
4.5. Thick. 2.30 mm.
4.6.Section 1.80 cm.?
4.7.Weight Of 1.41 kg./m.
4.8. Sect. 1.03 cm.’
4.9.Moment Of 1.41 cm.”
4.10. Rad. Of 0.88 cm.
5.3.Interaction 0.13 ksc. OK.
5.4.Slenderness 90.91 < 200 OK.

O - 27.2*2.3 mm. (Wt. = 1.41 kg. /m.)




6.2 Case Il; Rotation of 45 degrees
Steel member design

Internal force analysis for Case |; Rotation of 45 degrees

Maximum=
J=10,M=9

Bending moment diagram

Axial force diagram
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Internal force analysis for Case II; Rotation of 45 degrees as shown below

ALL UNITS ARE -- KG MET

MEMBER LOAD JT AXTAL SHEAR-Y SHEAR-Z TORS I ON MOM - Y MOM - Z
7 1 10 9.82 00 00 00 1.17 1.186
7 1 9 9.186 00 .00 00 1.17 1.186
5 1 9 00 4 .59 00 83 00 - .78
5 1 7 .00 -4 .34 .00 -.83 00 .00
6 1 5 00 -4 .32 00 - .82 00 00
6 1 9 .00 4.57 .00 82 00 .78
3 1 6 .00 00 .00 00 00 .00
3 1 5 00 4 .32 00 00 00 82
4 1 8 .00 00 .00 00 00 .00
4 1 7 00 4. 34 00 00 00 83
9 1 10 .00 -1.59 .00 -.58 00 .30
9 1 3 00 1.84 00 58 00 00

For maximum axial force = 9.82 kg and maximum bending moment = 1.16 kg.m

Design For Beam - Column Members : SC-2
[ I. Data For Design ] [ Il. Properties Of Steel For Design ]

1.1.Point Load(P.) 10 ke. 2.1.Use Steel Fe-24

1.2.Moment(My) 2 kg.-m. 2.2. Modulus 2,100,000 ksc.
1.3.Moment(My.,) 2 kg.-m. 2.3.Yield 2,400 ksc.
1.4. Max. Length 0.40 m. 2.4.Ultimate 4,100 ksc.
1.5.Min. Value Of k 0.65  [fixed-fixed] 2.5. All. Comp. 1,440 ksc.
1.6.Use Value Of k 2.00 2.6. All. Weld. 960 ksc.

[ Ill. Result Of Calculate ] [ IV. Select Type & Section Of Steel ]
3.1.Req. Min. Area 0.01 cm.” 4.1.Type Of 1 Pipe
3.2.Value Of ( 1 131.42 Fxx 4.2 Trial 3 (0]
3.3.Value Of ( 2 90.91 OK. 4.3.Size Of 27.20 mm.
3.5.Allowable Compressive Stress : Fs 4.4. Thick. 2.30 mm.

A & ) C A, 4.5. Thick. 2.30 mm.

Fa = 968.76 ksc. 4.6.Section 1.80 cm.”

Llnelastic Range :, —_— 4.7 Weight Of 141 kg./m.

Frc = 000 ¥ ’ 4.8. Sect. 1.03 cm.?

<L Memberz\'/zﬁ@%%chl?nﬁg Yield —>> 4.9. Moment 1.41 cm.?

O - 27.2*2.3 mm. (Wt. = 1.41 kg. /m.) 4.10. Rad. Of 0.88 cm.

[ V.Recheck Design ]

5.1. Status Of Sect. Area : This Section OK. 5.3.Interaction 0.24 ksc. OK.
5.2.Load Resist By Sect. 1,743 kg. OK. 5.4.Slenderness 90.91 < 200 OK.

fa/Fa + fb/Fox + fby/Fby, = 0.24 < 1.00 O - 27.2*2.3 mm. (Wt. = 1.41 kg. /m.)
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Stability Check

Case |; Rotation of 0 degree (Support displacement = 0.001 m with not overturning)

J=10.M=9

Case ll; Rotation of 45 degrees (Support displacement = 0.001 m with not overturning)
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