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Algorithm 1. Automatic grid-based rebar layout

# 1. Compute vertical rebar positions

V = compute_vertical_rebars(pedestal_length,
cover_thickness,
vertical_rebar_amt,
rebar_diameter)

C = build_clash_intervals(V, tolerance=e)

# 2. Build admissible grid positions
x_star = floor_to_grid(footing_length, grid)
Omega = [
x for x in grid_range(start_min, x_star, grid)
if not in_clash(x, C)

]

# 3. Sequential forward placement

bars = []

bars.append(first_valid(Omega, start_min))

while True:

candidate = find_next_bar(

last=bars[-1],
Omega=0mega,
min_step=grid,
max_step=user_spacing,
x_star=x_star

if candidate is None:
break
bars.append(candidate)

# 4. End snap
bars[-1] = snap_to_end(bars, Omega, x_star)

# 5. Global right shift
while can_shift_right(bars, Omega, grid, x_star):
bars = [x + grid for x in bars]

# 6. Tail tightening
tighten_tail(bars, user_spacing, Omega, grid)

# 7. Optional extra bar
if need_extra_bar(bars,
cover_thickness, user_spacing):
append_extra_bar(bars, Omega, grid, x_star)

footing_length,

return bars

def generate_rebar_layout(
footing_length, cover_thickness, user_spacing,
pedestal_length, vertical_rebar_amt,
rebar_diameter, grid=B, start_min=x_min
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Fig. 1. BIM-based rebar layout generated by the
proposed algorithm
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Fig. 2. Robotic simulation based on IFC-converted
rebar data
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Fig. 3. Web-based digital twin visualization of the rebar
layout
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