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Response to Reviewer 1 Comments
Point 1: “The continued use of industrial products has caused permanent pollution.”
Comment: What is permanent pollution?
Permanent pollution is environmental pollution caused by industrial waste without recycling
or the continuous use of raw materials from nature without renewal.
And already written on line 29 – 31

Point 2: “Bamboo is one of the types of wood”
Comment: Bamboo is not a type of wood!.

Yes, bamboo is not a type of wood, and has been corrected, becomes:
Bamboo is a grass plant with cavities and nodes in its stems [42]. Bamboo is a renewable
building material such as wood. Bamboo has the advantage of being economical, growing
fast, and does not take long to achieve mechanical resistance.
And already written on line 32 – 35

Point 3: Comment: What is “mechanical resistance”?
Mechanical resistance of bamboos such as tensile strength, flexural strength, and other
mechanical properties can be achieved in a relatively fast time, namely at the age of bamboo
ranging from 3 - 4 years [6].
And already written on line 35 – 37

Point 4: “Bamboo for concrete reinforcement because it has a relatively high tensile strength.”
Comment: Does a bridge fail in tension or compression?
The failure of the elements of the bridge frame or roof truss usually occurs in the pull stem
elements. Bamboo has a high enough tensile strength suitable for use in tensile elements.
And already written on line 56 – 58

Point 5: “given a waterproof layer”

®

Comment: The composition of this waterproof layer is Sikadur 89 -752. What is this? How
is it applied? What is the moisture exclusion factor? It is also an adhesive? Water repellent?
Ghavami (2005) and Agarwal et al. (2014) concluded that the best waterproof layer is
®
Sikadur 32 Gel. The waterproof or adhesive layer uses Sikadur -752 produced PT Sika
®
Indonesia [3,10]. Sikadur -752 is A solvent-free, 2-component super-low viscosity-liquid,
based on high strength epoxy resins. Especially for injecting into cavities and cracks in
®
concrete. Usually used to fill and seal cavities and crack in structural concrete. Sikadur -752
is applied to bamboo reinforcement to prevent water absorption. The specifications of
®
Sikadur -752 are shown in Table 1. The coating was carried out in two stages. The second
waterproof layer was applied to perfect the waterproof layer of the first stage.
Table 1. The specification of Sikadur®-752 [1]

Components
Colour
Density
Mixing Ratio, by weight/volume
Pot life at +30°C
Compressive strength

Properties
Yellowish
Approx. 1.08 kg/L
2:1
35 min
62 N/mm2 at 7 days
64 N/mm² at 28 days

(ASTM D-695)

Tensile strength
Tensile Adhesion Strength
Coefficient of Thermal Expansion
Modulus of elasticity

40 N/mm² at 28 days (ASTM D-790)
2 N/mm² (Concrete failure, over echanically
prepared concrete surface)
-20 °C to +40 °C
89 x 10-6 per °C
1060 N/mm²

And already written on line 177 – 185

Point 6: “Precast bamboo reinforced concrete frame bridges have fairly good integrity”
Comment: What does “fairly good” mean?
Precast bamboo reinforced concrete frame bridges have sufficiently good integrity, that is,
they can distribute loads with deflection and deformation that do not exceed their permits.
The maximum displacement of 0.25 mm meets the requirements based on the AASTHO and
RSNI T-12-2004 standards, which is not more than Δmax = L/800 = 3.75 mm. The maximum
deformation occurs in the bridge beam of 0.20 mm, and the bridge frame of 0.13 mm meets
the requirements based on the AASTHO and RSNI T-12-2004 standards, which is not more
than δmax = L/800 = 3.75 mm.
And already written on line 423 – 429

Point 7: There are several missing parts to this paper.
1. What is the expected lifetime of these bridges? If these bridges will only be used for a
short time, then maybe the following tests are not needed?

The planned life of the bridge is 10 years. The determination of the age of the bridge
in this study is based on opinions and research on the resistance of bamboo as
concrete reinforcement that has been carried out by several researchers including
Hidalgo (1992) in Sattar (1995), Ghavami (2005), Rong BS (2007), Lima Jr et al.
(2008). After the design life of the bridge is reached, a gradual visual observation of
the deflections and cracks will be carried out. Observations will be carried out every
year with the main objective of observing the durability of bamboo as the concrete
reinforcement of the bridge elements. Measured parameters during the observation
period are deflection and cracks that may occur due to the decreased durability of
bamboo reinforcement.
Hidalgo (1992) in Sattar (1995) reports that a house in Colombia whose ceiling and
walls are made of bamboo plastered with cement mortar can last for more than
ninety years. Ghavami (2005) mentions that after testing, bamboo reinforced
concrete beams are left in the open air at the PUC Rio Brasil university campus,
bamboo reinforcements from treated beams show that the bond with the concrete is
still in satisfactory condition after 15 years. B.S. Rong (2007), in his opening speech
at the First International Conference On Modern Bamboo Structure (ICBS-2007) in
Changsha, China, states that the bamboo reinforcement that is used as a substitute
for steel reinforcement in precast floor plate elements for a five-story office building
still functions well after more than fifty years of use, so bamboo reinforcement can be
used as a substitute for steel reinforcement with the level of durability is good. Lima
Jr et al. (2008) experimented on the Dendrocalamus giganteus bamboo species
showing that bamboo with 60 cycles of wetting and drying in a calcium hydroxide
solution and tap water did not decrease its tensile strength and Young Modulus.
This is an important factor of the material for use as concrete reinforcement.
And already written on line 233 – 253
2. You say that “but has weaknesses, namely, it is easy to attack by insects and high water
absorption.” You need tests on fungal and termite attack?
This study did not test for fungal and insect attack, but the technology to prevent fungus
and insect attack was based on the opinion and research of Ridley (1911) and Stebbings

(1904), namely that soaking in water for two months is sufficient to prevent insect attack.
Soaking and drying aims to remove starch or sugar content in bamboo. The criterion for
sufficient soaking is that the bamboo smells bad.
And already written on line 59 – 63
3. You add a water repellent coating but do not say how effective that is in reducing the
rate and extent of moisture sorption.
®

The effectiveness and durability of Sikadur -752 adhesives require further research.
Ghavami (2005) and Agarwal et al. (2014) concluded that the best waterproof layer is
®
Sikadur 32 Gel. The waterproof or adhesive layer uses Sikadur -752 produced PT Sika
®
Indonesia [3,10]. Sikadur -752 is A solvent-free, 2-component super-low viscosity-liquid,
based on high strength epoxy resins. Especially for injecting into cavities and cracks in
®
concrete. Usually used to fill and seal cavities and crack in structural concrete. Sikadur 752 is applied to bamboo reinforcement to prevent water absorption. The second
waterproof layer was applied to perfect the waterproof layer of the first stage
And already written on line 182 – 183 and 177 - 182
4. High water sorption means loss of mechanical properties as the moisture goes up. Loss
of stiffness, for example.
Concrete is alkaline and that will have a long term effect of strength properties
The soaking causes the bamboo's water content to increase and decrease its strength,
however after drying it undergoes a transition from a brittle behavior to a very resilient
behavior [QingfengXu 2014]. The effect of alkaline cement does not cause the bamboo
to decrease in strength. According to Ming Li, (2017) the content of bamboo fiber (BF)
which is treated with the right alkaline can effectively increase toughness, flexural
strength, and tensile strength.
And already written on line 63-68
6. There are no tests of compatibility of the bamboo with the concrete?
You must run tests on decay resistance, moisture sorption (rate and extent) and what
properties are reduced and the effect of high pH on strength properties
In this study, the technology used to prevent decay and absorption, and the effect of
high pH, is to provide Sikadur adhesive which is also a waterproof layer, and the basis is
previous research that has been conducted by several researchers including (1)
Ghavami (2005) researched the attachment of bamboo reinforcement with several
adhesives applied to the pull-out test and beam test. From the results of his research
concluded that the best adhesive is Sicadur 32 Gel, (2) Agarwal et al. (2014) researched
bamboo reinforcement treated with Araldite adhesive, Tepecrete P-151, Anti Corr RC,
and Sicadur 32 Gel. From the sticky strength test, it was found that the best adhesive
was Sicadur 32 Gel, (3) Lima Jr et al. (2008) experimented on the Dendrocalamus
giganteus bamboo species showing that bamboo with 60 cycles of wetting and drying in
a calcium hydroxide solution and tap water did not reduce its tensile strength and Young
Modulus, (3) Javadian, Wielopolski, Smith, & Hebel, (2016) did research on several
types of epoxy coatings to determine the bonding behavior between concrete and
bamboo-composite reinforcement. The results showed that the bamboo-composite
reinforcement without bonding layers was adequate with the concrete matrix, but with an
epoxy base layer and sand particles, it could provide extra protection without losing bond
strength. However, tests for decay resistance, absorption, and the effect of high pH on
strength properties will be carried out in future studies.
And already written on line 69 – 84

Response to Reviewer 1 Comments
Point 1: “Bamboo has a high enough tensile strength suitable for use in tensile elements.”
Comment: When a statement like this is made, you must define suitable? Tensile strength
standard values can be given and then the value found for the composite.
Bamboo has a high enough tensile strength suitable for use in tensile elements. Bamboo is
suitable for use in tensile elements simple construction such as roof truss, simple bridge
trusses, simple house construction elements, and so on. Muhtar et al. [11] test the pull-out of
®
bamboo reinforcement with a layer of Sikadur -752 and hose clamps embedded in a
concrete cylinder showed an increase in tensile stress of up to 240% compared to untreated
bamboo reinforced concrete. A single reinforced BRC beam with a bamboo reinforcing area
ratio of 4% exceeds the ultimate load of steel-reinforced SRC beam by 38.54% with a steel
reinforcement area ratio of 0.89% [3].
And already written on line 57 – 64

Point 2: “This study did not test for fungal and insect attack, but the technology to prevent fungus
and insect attack was based on the opinion and research of Ridley (1911) [42] and
Stebbings (1904) [45]”
Comment: In many cases, the authors have depended on the research of others to cover
properties important to their study. If it is important to their study, they should confirm that
result with tests of their own. They have depended too much on the research findings of
others.

Own research results have been added, including:
(4) Muhtar et al. (2019) [3] processing bamboo reinforcement by immersing in water for 1
®
month, coating with Sikadur -752, and applying a hose clamp. The pull-out test results show
®
that the bond-stress increases by 200% when compared to untreated bamboo. Sikadur -752
adhesive is quite effective in preventing the occurrence of hygroscopic and hydrolysis
processes between bamboo and concrete. The non-adhesive hose-clamp does not affect
bond-stress.
And already written on line 91 – 96
and (10) Muhtar (2020) [12] conducted a flexural test on 4 beams with untreated bamboo
®
reinforcement and treated with Sikadur -752 and hose-clamp. The test results showed that
®
the beam treated with Sikadur -752 increased load capacity by 164% when compared to
untreated reinforced bamboo. With the first treatment, bamboo is suitable for use as a simple
construction concrete reinforcement.
And already written on line 119 – 123

Point 3: Are Figures 3 – 8 needed?
Yes, it is still needed to explain the bamboo reinforcement treatment process as written as
follows:

(b) bamboo is soaked in water for 1 - 2 months to remove sugar content and
prevent termites and insects as shown in Figure 3 [45], (c) dry in free air until the
moisture content is approximately 12% as shown in Figure 4, (d) the bamboo
reinforcement is trimmed with a grinding machine according to the specified size as
shown in Figure 5, (e) providing a waterproof layer to reduce the occurrence of the
hydrolysis process between bamboo and concrete as shown in Figure 6, (f) sand
sprinkling to modify the roughness of bamboo reinforcement as shown in Figure 7,
and (g) Stringing bamboo reinforcement as shown in Figure 8.

And already written on line 194 – 199

Point 4: If Figures 32 and 33 are not published in color, they will not have little meaning in black and
white.
Yes, it must be published in color, because the color is the contour or value of the
displacement.

Response to Reviewer 2 Comments
Point 1: “Correct the English mistake in line 21”
Improvements have been made, become:
The maximum displacement occurs in the bridge frame of 0.25 mm meets the
requirements based on the AASTHO and RSNI T-12-2004 standards, which is not more
than Δmax = L/800 = 3.75 mm. The maximum deformation occurs in the bridge beam of
0.20 mm, and the bridge frame of 0.13 mm meets the requirements based on the
AASTHO and RSNI T-12-2004 standards, which is not more than δmax = L/800 = 3.75
mm..
And already written on line 21 – 25

Point 2: “Please distinguish deformation and deflection, their limit states could not the same (see line
22 of the abstract and other places).”
The maximum displacement occurs in the bridge frame of 0.25 mm meets the
requirements based on the AASTHO and RSNI T-12-2004 standards, which is not more
than Δmax = L/800 = 3.75 mm. The maximum deformation occurs in the bridge beam of
0.20 mm, and the bridge frame of 0.13 mm meets the requirements based on the
AASTHO and RSNI T-12-2004 standards, which is not more than δmax = L/800 = 3.75
mm.
And already written on line 21 – 25, and
the allowable limit for the maximum displacement is Δmax = L/800 = 3.75 mm and the
maximum deformation of the bridge is δmax = L/800 = 3.75 mm
already written on line 357 – 358, and
The maximum displacement of 0.25 mm meets the requirements based on the
AASTHO and RSNI T-12-2004 standards, which is not more than Δmax = L/800 = 3.75
mm. The maximum deformation occurs in the bridge beam of 0.20 mm, and the bridge
frame of 0.13 mm meets the requirements based on the AASTHO and RSNI T-12-2004
standards, which is not more than δmax = L/800 = 3.75 mm.
already written on line 424 – 429

Point 3: How the deformation is measured from the test?
Measurements were made by installing LVDT (Linear Variable Displacement
Transducers) with inductive transducers of type PR 9350 on the horizontal side of the
frame and bridge beams as shown in Figure 28.

LVDT for measuring elastic deformation
in bridge beams and frame

LVDT for measuring displacement in
bridge beams and frame

Figure 28. The measuring elastic displacement and deformation

The accuracy of deformation measurement is very much determined by the
calibration of the equipment, the accuracy of the load point of the observation, the
conditions of the test site such as near roads, and human error.
And already written on line 330 – 332

Point 4: “Please explain, for example in Figure 24, there is a zero deformation when the car axle
coordinate is 200 cm. The same observation is for Figure 25.”
Figure 26 shows that the minimum beam deformation occurs when the car axle is
right on the neutral line of the beam, this shows that the coupling moment or torque
due to the load is a factor that greatly affects the size of the beam deformation.
Gravity loads right on the neutral line can reduce deformation and increase the
deflection of the bridge beams. Figure 26 and Figure 21 at 200 cm coordinates show
that when the beam deformation is minimum, the beam displacement is maximum. As
shown in Figure 17, Beam 1 is at coordinates 100 cm and Beam 2 is at coordinates
200 cm. The deformation of the beam increases in line with the track of the car axle,
that is, the deformation continues to increase, respectively, of the front car axle and
rear car axle. However, the accuracy of deformation measurements really needs
attention to many determinants of accuracy.
Figure 27 and Figure 28 shows that minimum frame deformation or deformation = 0
occurs when the car axle is directly above the pedestal or approaching the pedestal.
Meanwhile, the maximum frame deformation occurs when the car axle is in the middle
of the bridge span, which is at coordinates 150 cm. There is a difference in the
deformation of the bridge beam and the bridge frame, namely the maximum beam
deformation occurs when the load is outside the beam coordinates, while the
maximum frame deformation occurs when the load is the middle of the bridge span or
at 150 cm coordinates. It must be remembered that careful preparation at the time of
testing or measurement must be considered so that the data obtained is truly
accurate, as shown in Figure 27 the coordinates of 250 cm occur inconsistent
deformation data even though the car axle is close to the support.
And already written on line 335 – 354

Point 5: “How the bamboo reinforcements are included in the FEM model”
2.3. The numerical method used
To determine the capacity and behavior of reinforced concrete structural elements
can be done with a numerical approach. Theoretical analysis is carried out as control
over the results of research in the laboratory so that the actual structural behavior
differences can be seen with the theoretical analysis. The numerical method used is
the finite element method (FEM). Numerical verification in this study was carried out
to control the suitability of the deflection value of the experiment results with the
deflection contours of the FEM analysis result. The program developed in the FEM
analysis is written with the Fortran PowerStation 4.0 program. The theoretical analysis
to calculate the load causing the initial crack using the elastic theory with the
transformation section. The formula for the transformation of the cross-sectional
bamboo reinforced concrete is shown in Eq. (1) and Eq. (2). For linear analysis, the
material data entered are the Poisson's ratio (υ) and the modulus of elasticity (E). The
constitutive relationship analysis of the problem-solving method uses the stress-field
theory. Triangular elements are used to model the plane stress element with a twoway primary displacement at each nodal point so that the element has six degrees of
freedom as shown in Figure 18. The stress-strain relationship for the field stress
problem has the form of an equation such as Eq. (3).
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where E is the modulus of elasticity and ν is the Poisson's ratio. And the principal
stresses in two dimensions are calculated by Eq. (4). The Fortran PowerStation 4.0

programming language for triangle elements is shown at the following link:
https://bit.ly/3l1oU0d

Figure 18. The degrees of freedom of triangular element
And already written on line 254 – 271

Point 6: “The conclusions should be enlarged”
Additional conclusions have been made:
The minimum beam deformation occurs when the car axle is right on the neutral line
of the beam, this shows that the coupling moment or torque due to the load is a factor
that greatly affects the size of the beam deformation. Gravity load right on the neutral
line can reduce deformation and increase the deflection of the beam and bridge frame,
and the size of the torque moment can affect the size of the deformation.
There is a difference in the maximum deformation occurrence between the beam and
the bridge frame, namely the maximum beam deformation occurs when the load is
outside the beam coordinates, while the maximum frame deformation occurs when
the load is in the middle of the bridge span and outside the frame coordinates.
Precast bamboo reinforced concrete frame bridges have sufficiently good integrity,
that is, they can distribute loads with deflection and deformation that do not exceed
their permits. The maximum displacement of 0.25 mm meets the requirements based
on the AASTHO and RSNI T-12-2004 standards, which is not more than Δmax = L/800
= 3.75 mm. The maximum deformation occurs in the bridge beam of 0.20 mm, and the
bridge frame of 0.13 mm meets the requirements based on the AASTHO and RSNI T12-2004 standards, which is not more than δmax = L/800 = 3.75 mm.
And already written on line 414 – 429

Response to Reviewer 2 Comments
Point 1: “The authors addressed all the reviewer's comments.
.”

Thank you for all the criticism and suggestions on this article.
Improvements have been made to minor spell check

Response to Reviewer 3 Comments
Point 1: “Please clarify the feasibility to control the quality of bamboo. Also, please
comment about the availability of bamboo for this purpose in your local area and
country”
Several researchers who have concluded that bamboo is suitable for use as concrete
reinforcement include: (1) Ghavami (2005) [1] concluded that bamboo can be used as
a structural concrete element including beams, windows, frames, and elements that
experience bending stress, (2) Agarwal et al. (2014) [5] conducted tests of treated
bamboo reinforced columns and beams and concluded that all tests indicated that
bamboo has the potential to replace steel as reinforcing beam and column elements,
(3) Sakaray et al. (2012) [31] conducted a feasibility test for moso type bamboo as a
reinforcing material for concrete and the conclusion was that bamboo could be used
as a substitute for steel in concrete, (4) Nayak et al. (2013) [32] conducted a study to
analyze the effect of replacing steel reinforcement with bamboo reinforcement. One of
the conclusions wrote that bamboo reinforcement is 3 times cheaper than steel
reinforcement and that the engineering technique is cheaper than steel reinforcement,
(5) Kaware et al. (2013) [33] reviewed bamboo as a reinforcing material for concrete
and one conclusion was that bamboo exhibits ductile behavior like steel, (6) Khan
(2014) [34] researched bamboo as an alternative material to substitute for reinforcing
steel and one of the results of his study revealed that bamboo reinforced concrete can
be used successfully for structural and non-structural elements in building
construction, (7) Rahman et al. (2011) [6] conducted tests on bamboo reinforced
concrete beams and one of the conclusions wrote that bamboo is a potential
reinforcing material in concrete, (8) Sethia & Baradiya (2014) [35] in one conclusion
revealed that bamboo can be used as an alternative to steel reinforcement in beams,
and (9) Terai & Minami (2011) [36] conducted a study on 11 bamboo reinforced
concrete blocks and tested them to check for flexural cracks and shear cracks. And
concluded that the crack pattern of bamboo reinforced concrete (BRC) beams
resembles the fracture pattern of steel-reinforced concrete (RCC) beams so that the
fracture behavior of bamboo reinforced concrete (BRC) beams can be evaluated with
the existing formula on RCC steel reinforced concrete beams.
And already written on line 85 – 107

Point 2: “Please provide more details about process for bamboo prior to its use. What process did
the author use to "soak" the raw material? Also please comment about the durability of
bamboo under this soaking process and also under the alkalinity of Portland cement.”
Bamboo to be used must be treated with the following steps: (a) bamboo is cut and
split close to the size of the bamboo reinforcement to be used, namely 15 mm x 15
mm x 2000 mm for bridge beam reinforcement, 15 mm x 15 mm x 3160 mm for the
lower side truss bridge reinforcement. Meanwhile, the reinforcement for the vertical
truss is 15 mm x 15 mm x 1100 mm, the top stem is 15 mm x 15 mm x 1100 mm, and
the diagonal stem is 15 mm x 15 mm x 1300 mm, (b) bamboo is soaked in water for 1 2 months to remove sugar content and prevent termites and insects [45], (c) dry in
free air until the moisture content is approximately 12%, (d) the bamboo reinforcement
is trimmed with a grinding machine according to the specified size, (e) providing a
waterproof layer to reduce the occurrence of the hydrolysis process between bamboo
and concrete, (f) sand sprinkling to modify the roughness of bamboo reinforcement
already written on line 166 – 176, and
the technology to prevent fungus and insect attack was based on the opinion and
research of Ridley (1911) [42] and Stebbings (1904) [45], namely that soaking in water
for two months is sufficient to prevent insect attack. Soaking and drying aims to
remove starch or sugar content in bamboo. The criterion for sufficient soaking is that

the bamboo smells bad. The soaking causes the bamboo's water content to increase
and decrease its strength, however after drying it undergoes a transition from a brittle
behavior to a very resilient behavior [28]. The effect of alkaline cement does not cause
the bamboo to decrease in strength. According to Ming Li (2017) [44] the content of
bamboo fiber (BF) which is treated with the right alkaline can effectively increase
toughness, flexural strength, and tensile strength.
In this study, the technology used to prevent decay and absorption, and the effect of
high pH, is to provide Sikadur adhesive which is also a waterproof layer, and the basis
is previous research that has been conducted by several researchers including (1)
Ghavami (2005) [1] researched the attachment of bamboo reinforcement with several
adhesives applied to the pull-out test and beam test. From the results of his research
concluded that the best adhesive is Sicadur 32 Gel, (2) Agarwal et al. (2014) [5]
researched bamboo reinforcement treated with Araldite adhesive, Tepecrete P-151,
Anti Corr RC, and Sicadur 32 Gel. From the sticky strength test, it was found that the
best adhesive was Sicadur 32 Gel, (3) Lima Jr et al. (2008) [29] experimented on the
Dendrocalamus giganteus bamboo species showing that bamboo with 60 cycles of
wetting and drying in a calcium hydroxide solution and tap water did not reduce its
tensile strength and Young Modulus, (3) Javadian et al. (2016) [30] did research on
several types of epoxy coatings to determine the bonding behavior between concrete
and bamboo-composite reinforcement. The results showed that the bamboocomposite reinforcement without bonding layers was adequate with the concrete
matrix, but with an epoxy base layer and sand particles, it could provide extra
protection without losing bond strength. However, tests for decay resistance,
absorption, and the effect of high pH on strength properties will be carried out in
future studies..
And already written on line 60 – 84

Point 3: The numerical modelling part deserves better description. The author is asked to
provide the details of modelling, and input parameters in the model. This should be
a section under the Section 2
2.3. The numerical method used
To determine the capacity and behavior of reinforced concrete structural elements
can be done with a numerical approach. Theoretical analysis is carried out as control
over the results of research in the laboratory so that the actual structural behavior
differences can be seen with the theoretical analysis. The numerical method used is
the finite element method (FEM). Numerical verification in this study was carried out
to control the suitability of the deflection value of the experiment results with the
deflection contours of the FEM analysis result. The program developed in the FEM
analysis is written with the Fortran PowerStation 4.0 program. The theoretical analysis
to calculate the load causing the initial crack using the elastic theory with the
transformation section. The formula for the transformation of the cross-sectional
bamboo reinforced concrete is shown in Eq. (1) and Eq. (2). For linear analysis, the
material data entered are the Poisson's ratio (υ) and the modulus of elasticity (E). The
constitutive relationship analysis of the problem-solving method uses the stress-field
theory. Triangular elements are used to model the plane stress element with a twoway primary displacement at each nodal point so that the element has six degrees of
freedom as shown in Figure 18. The stress-strain relationship for the field stress
problem has the form of an equation such as Eq. (3).
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where E is the modulus of elasticity and ν is the Poisson's ratio. And the principal
stresses in two dimensions are calculated by Eq. (4). The Fortran PowerStation 4.0
programming language for triangle elements is shown at the following link:
https://bit.ly/3l1oU0d

Figure 18. The degrees of freedom of triangular element
And already written on line 254 – 271

Point 6: “The author reported the static loading conditions of concrete structure. However,
in reality, dynamic loading conditions will likely to cause damages in the structure.
Did the author consider to perform any fatigue test? Please comment and clarify
this point.”
Calculation of aerodynamic effects due to wind loads and dynamic analysis on
precast concrete bamboo bridges were not carried out. Based on the Earthquake
Resistance Standard for Bridges, SNI SNI-07-SE-2015 [39] dynamic analysis needs to
be carried out for bridge types with complex behavior, one of which is the main span
exceeding 200 meters. In this study, the bridge width is 2.24 meters and the bridge
span is 3.20 meters, and the ratio of the bridge width to the bridge span of 0.7 is still
stable against aerodynamic effects due to wind loads according to Leondhart's
requirements (B ≥ 𝐿/25) and still meets the maximum deflection requirements.
AASHTO [38] and RSNI T-12-2004 [25] that is Δmax = L/800 = 3.75 mm.
already written on line 389 – 396, and
Besides, the bridge is planned using the "Service Load Planning" method with the
assumption that the structure has linear elastic behavior and the load test is carried
out with elastic loads or under the initial crack load of the most critical bridge
components. Observation of deflection and deformation that occurs is deflection and
elastic deformation. The critical load (Pcr) or initial crack load is 2.1 tons and the
maximum test load for minibusses is 1.55 tons.
And already written on line 282 – 286

Response to Reviewer 3 Comments
Point 1: “The manuscript can be accepted to publish in the journal of Applied Sciences.
.”

Thank you for all the criticism and suggestions on this article.
Improvements have been made to the research design as shown in the
article manuscript file: applsci-931322_with the changes marked-R2.
Improvements have been made to minor spell check

Response to Reviewer 4 Comments
Point 1: “In the introduction, author has only refereed to tow references with regards to
bamboo advantages and properties, please extend the search and include more
literature on this topic (line 27-42).”
Additional references have been made, including:
In terms of its potential, in 2000 the total area of bamboo plants in Indonesia was
2,104,000 ha, consisting of 690,000 ha of bamboo planted in forest areas and
1,414,000 ha of bamboo plant areas outside forest areas [27]. Arsad, E (2015) [27]
revealed that in Hulu Sungai Selatan Regency, the bamboo area was estimated to be
around 22,158 ha with a production of about 3000 stems/ha. The description of the
potential for bamboo production in East Java is 29,950,000 stems/year, Yogyakarta
2,900,000 stems/year, Central Java 24,730,000 stems/year, and West Java 14,130,000
stems/year [46]. With such a large production potential, efforts must be made to
increase its economic value, including being used as an alternative to concrete
reinforcement.
already written on line 42 – 50, and
the technology to prevent fungus and insect attack was based on the opinion and
research of Ridley (1911) [42] and Stebbings (1904) [45], namely that soaking in water
for two months is sufficient to prevent insect attack. Soaking and drying aims to
remove starch or sugar content in bamboo. The criterion for sufficient soaking is that
the bamboo smells bad. The soaking causes the bamboo's water content to increase
and decrease its strength, however after drying it undergoes a transition from a brittle
behavior to a very resilient behavior [28]. The effect of alkaline cement does not cause
the bamboo to decrease in strength. According to Ming Li (2017) [44] the content of
bamboo fiber (BF) which is treated with the right alkaline can effectively increase
toughness, flexural strength, and tensile strength.
already written on line 60 – 68, and
the technology used to prevent decay and absorption, and the effect of high pH, is to
provide Sikadur adhesive which is also a waterproof layer, and the basis is previous
research that has been conducted by several researchers including (1) Ghavami
(2005) [1] researched the attachment of bamboo reinforcement with several adhesives
applied to the pull-out test and beam test. From the results of his research concluded
that the best adhesive is Sicadur 32 Gel, (2) Agarwal et al. (2014) [5] researched
bamboo reinforcement treated with Araldite adhesive, Tepecrete P-151, Anti Corr RC,
and Sicadur 32 Gel. From the sticky strength test, it was found that the best adhesive
was Sicadur 32 Gel, (3) Lima Jr et al. (2008) [29] experimented on the Dendrocalamus
giganteus bamboo species showing that bamboo with 60 cycles of wetting and drying
in a calcium hydroxide solution and tap water did not reduce its tensile strength and
Young Modulus, (3) Javadian et al. (2016) [30] did research on several types of epoxy
coatings to determine the bonding behavior between concrete and bamboocomposite reinforcement. The results showed that the bamboo-composite
reinforcement without bonding layers was adequate with the concrete matrix, but with
an epoxy base layer and sand particles, it could provide extra protection without
losing bond strength. However, tests for decay resistance, absorption, and the effect
of high pH on strength properties will be carried out in future studies.
Several researchers who have concluded that bamboo is suitable for use as concrete
reinforcement include: (1) Ghavami (2005) [1] concluded that bamboo can be used as
a structural concrete element including beams, windows, frames, and elements that
experience bending stress, (2) Agarwal et al. (2014) [5] conducted tests of treated
bamboo reinforced columns and beams and concluded that all tests indicated that
bamboo has the potential to replace steel as reinforcing beam and column elements,

(3) Sakaray et al. (2012) [31] conducted a feasibility test for moso type bamboo as a
reinforcing material for concrete and the conclusion was that bamboo could be used
as a substitute for steel in concrete, (4) Nayak et al. (2013) [32] conducted a study to
analyze the effect of replacing steel reinforcement with bamboo reinforcement. One of
the conclusions wrote that bamboo reinforcement is 3 times cheaper than steel
reinforcement and that the engineering technique is cheaper than steel reinforcement,
(5) Kaware et al. (2013) [33] reviewed bamboo as a reinforcing material for concrete
and one conclusion was that bamboo exhibits ductile behavior like steel, (6) Khan
(2014) [34] researched bamboo as an alternative material to substitute for reinforcing
steel and one of the results of his study revealed that bamboo reinforced concrete can
be used successfully for structural and non-structural elements in building
construction, (7) Rahman et al. (2011) [6] conducted tests on bamboo reinforced
concrete beams and one of the conclusions wrote that bamboo is a potential
reinforcing material in concrete, (8) Sethia & Baradiya (2014) [35] in one conclusion
revealed that bamboo can be used as an alternative to steel reinforcement in beams,
and (9) Terai & Minami (2011) [36] conducted a study on 11 bamboo reinforced
concrete blocks and tested them to check for flexural cracks and shear cracks. And
concluded that the crack pattern of bamboo reinforced concrete (BRC) beams
resembles the fracture pattern of steel-reinforced concrete (RCC) beams so that the
fracture behavior of bamboo reinforced concrete (BRC) beams can be evaluated with
the existing formula on RCC steel reinforced concrete beams.
And already written on line 69 – 107

Point 2: “In Figure 2 please use a better font and text size and resize the image; the quality is low”
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Point 3: In line 92 and line 93 the numbers need to be rounded to nearest digit.
From the results of the bamboo tensile test in this study, it was found that the
modulus of elasticity of bamboo (Eb) was 17236 MPa with a tensile strength of 127
N/mm2 [3] and the modulus of steel elasticity (Es) was 207736 MPa [3].
And already written on line 189 – 192

Point 4: “Line 75 to line 82; this paragraph needs rephrasing and English editing; it is not clear.”
The targets of this research application are underdeveloped villages and lots of
bamboos. Bamboo is a new and renewable energy from natural resources that are
very abundant in rural areas. Bamboo needs to be used, including reinforced
concrete. The use of bamboo is one of the real efforts to increase the economic
strength of the community. Based on previous research and the abundant potential of
bamboo, it is necessary to use it as a reinforcing element for simple precast
reinforced concrete bridges, especially in rural areas with lots of bamboos.
And already written on line 150 – 155

Point 5: “In line 85, please describe the bamboo properties in more detail, like culm
diameter, wall thickness, density and mechanical properties and how did you obtain
these values for the bamboo culms that you have collected and used for the bridge ”
Petung bamboo, the bamboo shoots are purplish black, covered with hairs such as brown
velvet to blackish. Petung bamboo is large, segment length 40-50 cm, diameter 12-18 cm,
with a stem height of up to 20 m. The nodes are surrounded by aerial roots. The wall
thickness of the bamboo internode is between 11 and 36 mm, Brink M (2008) in Wikipedia
Indonesia (2016) [42]. The mechanical properties of petung bamboo are shown in Table 1.
Tensile test for bamboo petung based on ASTM D 143-94 [37].
Table 1. Mechanical properties of petung bamboo
Mechanical properties
Tensile strength (MPa)
105±8
Modulus of elasticity (GPa)
26±5
Elongation of fault (%)
16±1
Flexural strength (MPa)
153±11
Hardness (VHN)
5±1
Impact strength (J/mm2)
0.15±0.7
already written on line 158 – 164, and
From the results of the bamboo tensile test in this study, it was found that the modulus of
2
elasticity of bamboo (Eb) was 17236 MPa with a tensile strength of 127 N/mm
And already written on line 189 – 191

Point 6: “In line 87, please show a clear picture of the bamboo reinforcement and its
dimension and length”
Bamboo to be used must be treated with the following steps: (a) bamboo is cut and split
close to the size of the bamboo reinforcement to be used, namely 15 mm x 15 mm x 2000
mm for bridge beam reinforcement, 15 mm x 15 mm x 3160 mm for the lower side truss
bridge reinforcement. Meanwhile, the reinforcement for the vertical truss is 15 mm x 15 mm
x 1100 mm, the top stem is 15 mm x 15 mm x 1100 mm, and the diagonal stem is 15 mm x
15 mm x 1300 mm, (b) bamboo is soaked in water for 1 - 2 months to remove sugar content
and prevent termites and insects [45], (c) dry in free air until the moisture content is
approximately 12%, (d) the bamboo reinforcement is trimmed with a grinding machine
according to the specified size, (e) providing a waterproof layer to reduce the occurrence of
the hydrolysis process between bamboo and concrete, (f) sand sprinkling to modify the
roughness of bamboo reinforcement.
And already written on line 166 – 176

Point 7: “Figure 3 to figure 8 are not of high quality. Please replace them with high quality
photos”
It has been replaced with high-quality photos, as follows:

Other photos are in Figures 4-8

Point 8: “Please show the shear reinforcement system in the pictures clearly”
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It has been replaced with a new image, namely Figure 12

Point 9: “Please display the concrete mix design in a Table.”
Table 3. The mix composition of concrete

The concrete
mix design

Cement (PPC)

Material per-m3
Mix composition

381
1

Fine Aggregate
Coarse Aggregate
3
Kg/m
185
689
1.81
2.82

And already written on line 187

Point 10: “Figure 8 texts are not clear please revise”
It has been replaced with high-quality photos, as follows:
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Point 11: “Figure 10 needs to be structured into 10a, 10b, 10c and revised captions”

Point 12: “Figure 10 is not so clear, please revise the picture of the bridge ”

Point 13: “Figure 14; where is the design calculations behind it? Please add a design concept
that you used to design the beams, the size of the reinforcement and the spacing of
the shear reinforcement”
The design concept of bamboo reinforced concrete beams follows Ghavami (2005) and
Muhtar (2020) as shown in Figure 1. The balance of the concrete compressive force (C = Cb
'+ Cc) and the tensile force (T) must be met as shown in Figure 1. The tensile strength of
bamboo reinforcement (T) is obtained by multiplying the bond stress with the shear area in
the bamboo reinforcement. The failure of the bamboo reinforced concrete beams due to the
breaking of the bonds between bamboo and concrete.
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And already written on line 207 – 212

Point 14: “In lines 111-113 the type of minibus was mentioned but no description about
their weight, size and loading was given. This is not scientifically correct. How did
you calculate the load? How did you calculate their movement and dynamics? Why
Brio has no passengers and the rest they have?”
The weight of the Brio car and the Avanza car is calculated based on the empty weight and
the total passenger weight according to the capacity of the number of passengers. The
calculation of passenger weight is based on the average weight of Indonesians, namely 65

kg. The calculation of the total weight of a minibus and its specifications are shown in Table
5.

Table 5. Specifications and weight of minibus car
Type of
car

Length

Height

Width

Wheelbase

Empty weight
or one driver

Passenger
capacity

Weight with
full passenger

mm

mm

mm

mm

kg

person

kg

Brio

3800

1485

1680

2655

930 - 965

5

1280

Avanza

4190

1695

1660

2655

1045 - 1095

7

1550

And already written on line 227 – 231

Point 15: “Is it safe to move the passengers on a bus that is going to stay on a bridge which
was tested before?! How do you mitigate the safety and risks?!”
The security measure during the test is to place the support poles and scaffolding under the
bridge. The support poles and scaffolding under the bridge also function as a place and
safety for the LVDT tool. Besides, the bridge is planned using the "Service Load Planning"
method with the assumption that the structure has linear elastic behavior and the load test is
carried out with elastic loads or under the initial crack load of the most critical bridge
components. Observation of deflection and deformation that occurs is deflection and elastic
deformation. The critical load (Pcr) or initial crack load is 2.1 tons and the maximum test load
for minibusses is 1.55 tons.
And already written on line 280 – 286

Point 16: “Line 117,please specify what LVDT stands for and what model have you used ”
To get the displacement that occurs in the beam and bridge frame, 4 LVDTs (Linear Variable
Displacement Transducers) are installed with inductive transducers of type PR 9350 in the
middle of the frame span and the middle span of the bridge beam.
And already written on line 220 – 222

Point 17: “Figure 15 and 16 needs to be reset with new fonts. Please look at the submission
for authors help”
Revisions have been made on Figures 15-16
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Point 18: “Line123-129, this is not a safe testing method…..this encourages other people to
do the same if is permitted”
The security measure during the test is to place the support poles and scaffolding under the
bridge. The support poles and scaffolding under the bridge also function as a place and
safety for the LVDT tool. Besides, the bridge is planned using the "Service Load Planning"
method with the assumption that the structure has linear elastic behavior and the load test is
carried out with elastic loads or under the initial crack load of the most critical bridge
components. Observation of deflection and deformation that occurs is deflection and elastic
deformation. The critical load (Pcr) or initial crack load is 2.1 tons and the maximum test load
for minibusses is 1.55 tons.
And already written on line 280 – 286

Point 19: “Line 141 mentions AASHTO but no reference was given”
The correction has been made, namely the reference number [38]
And already written on line 280 – 286

Point 20: “Table 3 is not clear, what is deflection and what is deformation? Please explain
this table with more details”
Table 7. Data on the test results of the precast bridge of bamboo reinforced concrete frames

Bridge
load

Displacement and deformation
Frame 2
Beam 1

Frame 1

Beam 2

Displacement1
(mm)

Deformation2
(mm)

Displacement1
(mm)

Deformation2
(mm)

Displacement1
(mm)

Deformation2
(mm)

Displacement1
(mm)

0.2

0.03

0.04

0.04

0.06

0.01

0.14

0.2

0.01

0.04

0.05

0.08

0.06

0.17

0.25

0.01

0.04

0.13

0.14

0.2

0.21

Brio
930 kg
Brio+Pn
1280 kg
Avanza+Pn
1550 kg
1 Displacement

is the deflection of the direction of gravity on the beam or frame elements due to the distribution of vehicle

loads within the elastic limit. 2 Deformation is a change in shape or a change in the angle of the cross-section of the beam or
frame due to the distribution of vehicle loads within the elastic limit measured in the direction of horizontal of the cross-section

And already written on line 303 – 307

Point 21: “Figure 30 needs to fully explained, what is the three figures in figure 3 for?
Please describe the parameters for FEM model that were used to model the
frame….”
Figure 33 shows displacement in the x-direction, green color shows minimum displacement,
orange, and blue color shows the maximum positive and negative displacement. FEM
analysis modeling on the bamboo reinforced concrete frames can be seen in item 2.3. the
numerical method used.
And already written on line 373 – 376
2.3. The numerical method used
To determine the capacity and behavior of reinforced concrete structural elements
can be done with a numerical approach. Theoretical analysis is carried out as control
over the results of research in the laboratory so that the actual structural behavior
differences can be seen with the theoretical analysis. The numerical method used is
the finite element method (FEM). Numerical verification in this study was carried out
to control the suitability of the deflection value of the experiment results with the
deflection contours of the FEM analysis result. The program developed in the FEM
analysis is written with the Fortran PowerStation 4.0 program. The theoretical analysis
to calculate the load causing the initial crack using the elastic theory with the
transformation section. The formula for the transformation of the cross-sectional
bamboo reinforced concrete is shown in Eq. (1) and Eq. (2). For linear analysis, the
material data entered are the Poisson's ratio (υ) and the modulus of elasticity (E). The
constitutive relationship analysis of the problem-solving method uses the stress-field
theory. Triangular elements are used to model the plane stress element with a twoway primary displacement at each nodal point so that the element has six degrees of
freedom as shown in Figure 18. The stress-strain relationship for the field stress
problem has the form of an equation such as Eq. (3).
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where E is the modulus of elasticity and ν is the Poisson's ratio. And the principal
stresses in two dimensions are calculated by Eq. (4). The Fortran PowerStation 4.0

programming language for triangle elements is shown at the following link:
https://bit.ly/3l1oU0d.

Figure 18. The degrees of freedom of triangular element
And already written on line 254 – 271

Point 22: “Line 196-202 is not clear, what do you mean? What is the stiffness? Where is the
dynamic testing for the beam?.”
The next step is validating the stiffness of the beam and bridge frames. Load-displacement
relationship diagrams of experimental results, laboratory results, and FEM analysis results
are combined into one graph. The maximum test load of the bridge becomes the stiffness
control limit, which is 15.50 kN. Based on the displacement of the laboratory test results and
the displacement of the field experiments results of the bamboo reinforced concrete frame
precast bridge at a stop load of 15.50 kN, obtained the displacement ratio of the laboratory
test results to the displacement of the field experiment results (ΔExp /ΔLAB) = 2.6 for the bridge
frame, and 4.07 for the bridge beam. Figure 32 and Figure 33 shows that the stiffness of the
precast bridge beam and precast bridge frame increases ± 80% for the beam stiffness and
increases ± 60% for the frame stiffness if it is used as an integral part of other bridge
elements.
already written on line 297 – 406, and
Calculation of aerodynamic effects due to wind loads and dynamic analysis on precast
concrete bamboo bridges were not carried out. Based on the Earthquake Resistance
Standard for Bridges, SNI 2833-2008 dynamic analysis needs to be carried out for bridge
types with complex behavior, one of which is the main span exceeding 200 meters. In this
study, the bridge width is 2.24 meters and the bridge span is 3.20 meters, and the ratio of
the bridge width to the bridge span of 0.7 is still stable against aerodynamic effects due to
wind loads according to Leondhart's requirements (B ≥ 𝐿/25) and still meets the maximum
deflection requirements. AASHTO and RSNI T-12-2004 that is Δmax = L/800 = 3.75 mm
And already written on line 389 – 396.

Point 23: “Line 204, the conclusions are weak. Please use bullet points to highlight main
conclusions”
The following conclusions have been added:
The minimum beam deformation occurs when the car axle is right on the neutral line of the
beam, this shows that the coupling moment or torque due to the load is a factor that greatly
affects the size of the beam deformation. Gravity load right on the neutral line can reduce
deformation and increase the deflection of the beam and bridge frame, and the size of the
torque moment can affect the size of the deformation.
There is a difference in the maximum deformation occurrence between the beam and
the bridge frame, namely the maximum beam deformation occurs when the load is outside
the beam coordinates, while the maximum frame deformation occurs when the load is in the
middle of the bridge span and outside the frame coordinates.
Precast bamboo reinforced concrete frame bridges have sufficiently good integrity,
that is, they can distribute loads with deflection and deformation that do not exceed their
permits. The maximum displacement of 0.25 mm meets the requirements based on the
AASTHO and RSNI T-12-2004 standards, which is not more than Δmax = L/800 = 3.75 mm.
The maximum deformation occurs in the bridge beam of 0.20 mm, and the bridge frame of
0.13 mm meets the requirements based on the AASTHO and RSNI T-12-2004 standards,
which is not more than δmax = L/800 = 3.75 mm..
already written on line 414 – 429, and

Point 24: “Line 210-213, 0.25 mm is static deformation, how about dynamic and long term
deformation, how about effect of wind, earthquake and water and humidity?
Please include all these in your modeling”

Calculation of aerodynamic effects due to wind loads and dynamic analysis on
precast concrete bamboo bridges were not carried out. Based on the Earthquake
Resistance Standard for Bridges, SNI 2833-2008 dynamic analysis needs to be carried
out for bridge types with complex behavior, one of which is the main span exceeding
200 meters. In this study, the bridge width is 2.24 meters and the bridge span is 3.20
meters, and the ratio of the bridge width to the bridge span of 0.7 is still stable against
aerodynamic effects due to wind loads according to Leondhart's requirements (B ≥
𝐿/25) and still meets the maximum deflection requirements. AASHTO and RSNI T-122004 that is Δmax = L/800 = 3.75 mm.
And already written on line 389 – 396

Point 25: “Bamboo is a natural material and subjects to degradation, how do you control
this within the beam after one year, or after 5 year?”
The planned life of the bridge is 10 years. The determination of the age of the bridge in
this study is based on opinions and research on the resistance of bamboo as
concrete reinforcement that has been carried out by several researchers including
Hidalgo (1992) in Sattar (1995), Ghavami (2005), Rong BS (2007), Lima Jr et al. (2008).
After the design life of the bridge is reached, a gradual visual observation of the
deflections and cracks will be carried out. Observations will be carried out every year
with the main objective of observing the durability of bamboo as the concrete
reinforcement of the bridge elements. Measured parameters during the observation
period are deflection and cracks that may occur due to the decreased durability of
bamboo reinforcement.
Hidalgo (1992) in Sattar (1995) reports that a house in Colombia whose ceiling and
walls are made of bamboo plastered with cement mortar can last for more than ninety
years. Ghavami (2005) mentions that after testing, bamboo reinforced concrete beams
are left in the open air at the PUC Rio Brasil university campus, bamboo
reinforcements from treated beams show that the bond with the concrete is still in
satisfactory condition after 15 years. B.S. Rong (2007), in his opening speech at the
First International Conference On Modern Bamboo Structure (ICBS-2007) in
Changsha, China, states that the bamboo reinforcement that is used as a substitute
for steel reinforcement in precast floor plate elements for a five-story office building
still functions well after more than fifty years of use, so bamboo reinforcement can be
used as a substitute for steel reinforcement with the level of durability is good. Lima
Jr et al. (2008) experimented on the Dendrocalamus giganteus bamboo species
showing that bamboo with 60 cycles of wetting and drying in a calcium hydroxide
solution and tap water did not decrease its tensile strength and Young Modulus. This
is an important factor of the material for use as concrete reinforcement.
And already written on line 233 – 253

Response to Reviewer 4 Comments
English Editing uses "Language Editing" from MDPI
Point 1: “As i mentioned n my previous comments, please include more literature in your
introduction. Using bamboo as reinforcement in concrete, using bamboo as beams
and columns is not new nor novel. it has been studies since 1900 by many
researchers around the world. i recommend reading state of the art research and
review papers on using bamboo as building elements. for instance in line 61 you
have pointed to the method for preserving bamboo from insects attack. These
methods are no longer have the same effects as described in many new research
papers that only soaking in water alone will not leave the insects away.”
Additional references have been made, including:
Moe Thwe (2003) [51] conducted a study on the durability of bamboo with treatment
using Calcium Hydroxide (CaOH2) to increase flexibility and durability.
already written on line 74 – 75, and
®

The thermal effect of Sikadur -752 on bamboo reinforcement can be prevented by the
moisture content of 12% in bamboo. In determining the strength of bamboo, 12% of
moisture content in the air-dry condition has been considered as a reference standard
[48] and the temperature does not significantly affect the loss of stiffness [49].
Chemical treatment of bamboo helps increase the durability of the bamboo fibers and
reduces the moisture absorption of the bamboo fibers [50].
already written on line 210 – 215, and
Muhtar et al. (2018) [11] test the pull-out of bamboo reinforcement with a layer of
®
Sikadur -752 and hose clamps embedded in a concrete cylinder showed an increase
in tensile stress of up to 240% compared to untreated bamboo reinforced concrete. A
single reinforced BRC beam with a bamboo reinforcing area ratio of 4% exceeds the
ultimate load of steel-reinforced SRC beam by 38.54% with a steel reinforcement area
ratio of 0.89% [3].
already written on line 60 – 64, and
(4) Muhtar et al. (2019) [3] processing bamboo reinforcement by immersing in water
®
for 1 month, coating with Sikadur -752, and applying a hose clamp. The pull-out test
results show that the bond-stress increases by 200% when compared to untreated
®
bamboo. Sikadur -752 adhesive is quite effective in preventing the occurrence of
hygroscopic and hydrolysis processes between bamboo and concrete. The nonadhesive hose-clamp does not affect bond-stress.
already written on line 91 – 96, and
and (10) Muhtar (2020) [12] conducted a flexural test on 4 beams with untreated
bamboo reinforcement and treated with Sikadur®-752 and hose-clamp. The test
results showed that the beam treated with Sikadur®-752 increased load capacity by
164% when compared to untreated reinforced bamboo. With the first treatment,
bamboo is suitable for use as a simple construction concrete reinforcement.
Already written on line 119 – 123

Point 2: “Line 141 - 149 is not clear. there should be a clear distinction between current work of the
author and the previous one”

In this study, strengthening of reinforcement with hose-clamp is only to tensile
reinforcement, whereas in previous studies it was carried out on all reinforcement.
The hose-clamps strengthening with the distance is too tightly together can reduce
the elastic properties of the bamboo and reduce capacity. The bridge frame model
used in this study is a rigid frame model or "frame model" as in the experiment
conducted by Muhtar et al. (2020) [23]. The reinforcement model on the lower
side frame stem is installed with the concept of flexural reinforcement, whereas in
previous studies it was carried out with the concept of truss reinforcement or
symmetry, and their behavior shows flexural behavior.
Already written on line 158 – 165

Point 3: Line 164; what is the ref for your table?
No, reference from:
47. A. Hosta, A. Fahmi, and M. Farid. Mechanical and thermal properties of
Indonesian ori bamboo and petung bamboo: Effects of heat treatment.
Proceedings of The National Seminar on Materials and Metallurgy (SENAMM
V). pp. 238–243, 2012.
Table 1. Mechanical properties of petung bamboo [47]
Mechanical properties
Tensile strength (MPa)
105±8
Modulus of elasticity (GPa)
26±5
Elongation of fault (%)
16±1
Flexural strength (MPa)
153±11
Hardness (VHN)
5±1
Impact strength (J/mm2)
0.15±0.7
And already written on line 186

Point 4: “In Table 2 as you mentioned, the thermal expansion of the Sikadur is much higher than
bamboo, how do you mitigate this thermal expansion in your design? given in indonesia we
have high tempratures in summer.”
®

The thermal effect of Sikadur -752 on bamboo reinforcement can be prevented by the
moisture content of 12% in bamboo. In determining the strength of bamboo, 12% of
moisture content in the air-dry condition has been considered as a reference standard
[48] and the temperature does not significantly affect the loss of stiffness [49].
Chemical treatment of bamboo helps increase the durability of the bamboo fibers and
reduces the moisture absorption of the bamboo fibers [50].
And already written on line 210 – 215

Point 5: “Figure 11 lacks the quality, the text is very blur”
It has been replaced with high-quality photos, as follows:

(a) Bridge frame

(b) Bridge beam

Tighten the bolts in the connection
of beam and frames bridge

(c) Precast bridge frames

Point 6: “Figure 15, lacks quality, please revise the text, they cant be read.”
It has been replaced with high-quality photos, as follows:

Distribution reinforcement
Ø 8 mm
Stirrup
Ø 6 mm

Bamboo reinforcement
□ 1.5 x 1.5 cm2
Distribution reinforcement
Ø 8 mm
Stirrup
Ø 6 mm

Bamboo reinforcement
□ 1.5 x 1.5 cm2

A

B

Distribution reinforcement
Ø 8 mm
Stirrup
Ø 6 mm

Stirrup
Ø 6 mm
Bamboo reinforcement
□ 1,5 x 1,5 cm2

Bamboo reinforcement
□ 1,5 x 1,5 cm2

D

C
Point 7: “Figure 19 lacks quality, text cannot be read”
It has been replaced, as follows:
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Point 8: “Line 397; stiffness of the bridge was calculated based on what primary conditions?
this is not clear.”
The next step is validating the stiffness of the beam and bridge trusses. The main
principle is that the bridge must be in a service condition with a Serviceability Limit
State (SLS) load. The elements of the bridge structure should not be subjected to
cracks, deflection, or vibrations causing user discomfort. The allowable deflections
are those that are elastic deflection and do not cause the crack. Stiffness is the main
parameter of structural resistance. Therefore, the stiffness of the field test results
needs to be validated by the stiffness of the laboratory test results.
And already written on line 428 – 433

