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ABSTRACT

Road driving quality is important using performance of road, and road
roughness determines road driving comfort, but on the city road research we find:
the flat degrees of some road is in excellent level of sections but its actual driving
feel is not comfortable. After analysis, it is because the method of evaluation of
urban road is not suitable for road in city. A large number of local irregularities (such
as manhole and repair) exist on the city pavement, and such irregularities affect
comfort of road seriously. Meanwhile, the method of evaluation of urban road
references from the system of highway depend on a index of IRI represent the
average level of roughness of road but the local irregularities on the road is ignored.

Above all, road in Shanghai is surveyed to count the percentage of every local
irregularities in the article. Although scholar have done similar work, the number of
samples of their work is small. We have surveyed more than 400 road in Shanghai
and found that manhole and repaire occupy more proportion than others.

To solve the problem that local irregularities impact the evealuation of
roughness of urban road, a formula whose basic idea is when there are local
irregularities on the road, IRI value of the road is old IRI value plus the impact of
local irregularities to conform to actual driving comfort of road, is proposed. And the
compact of different elevation gap is different. To quantify the impact of every level
local irregularities, we must get the number of local irregularities on the road and
classficate the local irregularities according to elevation gap.

The method of noting every local irregularities will help us get the number of
local irregularities, but the method depend highly on subjective awareness and with
low efficiency. We want to use the method that finding the feature of index(IRI value
or elevation value) on the location of local irregularities, then we can only analyze
the data of road to get imformation of local irregularities. We have found the feature
of data in the manhole location. And the concept of gap of adjacent elevation is
proposed, a program written by Matlab is written to calculate the amount of manhole
and locate of it. But we have not found similar result of other local irregularities.

We quote the result of Penghua of Tongji University in his doctor article that
classficate the manhole to 6 levels, each level make different impact on the driving

comfort. And the difference between elevation gap and gap of adjacent elevation is
I
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analyzed.

The two problems of number of manhole and classification of manhole is
solved. The formula is proposed and a experiment is done to calculate the
coefficients of formula. The fomula is used to correct old IRI value of road and
calculate a new IRI value that fitting the driving comfort of passenger. We call the
method that a new method to evaluate the roughness of urben road, that is when
there is manhole on the pavement, IRI of the road is calculate by the formula, and

when there is no local irregularities, IRI of the road is measuring by apparayus.

Key Words: urban roads, driving quality, roughness, manhole, method of evaluation
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function z=y();

%HI Excel RE

filename1=Is('G:\Elevation\*xls');
filename=cellstr(filenamel);
num=length(filename);

s=1;
%X} At 4F—A Excel FiEEUE B &R EE

for ii=1:num
julil=xlsread(strcat('G:\Elevation\',filename{ii}),1,'A:A");
gaochengl=xlsread(strcat('G:\Elevation\',filename {ii}),1,'J:J");
%BEE Excel 3 J FIREHIE, 5 I FIRBOLE 5 FrEEE, FrUEHNE
RENPOLE 5 FrBEITENER, EESTHMBOCRNERE, BJ
juli=julil’;
gaocheng=gaochengl';
n=length(juli);
=L

%3 Bt

qidian=([];
for p=1:n
if juli(p)==0
qidian(j)=p;
=
end
end
qidian(j)=n+1;
for i=1:j-1
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%R SHAREZ N RHRR

for m=qidian(i):qidian(i+1)-2
x(m)=juli(m);
y(m)=gaocheng(m+1)-gaocheng(m);

end

%FIWT A B AL B R AR SR

bj1=1;
ax=[];
ax2=[];
for m=qidian(i):qidian(i+1)-2
if y(m)<-4
for f=m+1:qidian(i+1)-2
if y(f)>4&x(f)-x(m)<=1
ax(bjl)=m;
ax2(bj1)=f;
bj1=bj1+1;
end
end
end

end

% IR KR, MEREBMERMNE

a=length(ax);

for o=1:a-1
w=x(ax(o+1))-x(ax(0));
if abs(w)<l;

ax(o+1)=ax(0);
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end

end

ax1=unique(ax);

al=length(ax1);

ax3=[];

ax4=[];

for o=1:al
ax3(o)=x(ax1(0));
ax4(0)=y(ax1(0));

end

%% M1 FE AR B H - S 2%

axgrade=cell(1,al);
for v=1:al
u=abs(ax4(v));
if u<=5
axgrade{v}='B';
elseif u<=8
axgrade{v}='C';
elseif u<=15
axgrade {v}='D';
elseif u<=21
axgrade{v}='E';
else
axgrade{v}='F';
end

end

%t EEFERMEREHNRREE

hB=0;
hC=0;
hD=0
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hE=0;
hF=0;
for r=1:al
if axgrade {r}=='B'
hB=hB+abs(ax4(r));
elseif axgrade {r}=='C'
hC=hC+abs(ax4(r));
elseif axgrade{r}=="D'
hD=hD+abs(ax4(r));
elseif axgrade {r}=="E'
hE=hE+abs(ax4(r));
elseif axgrade {r}=="F'
hF=hF+abs(ax4(r));
end

end

%FIWTEREF KA B R FREL

bj2=1;
ta={1;
for m=qidian(i):qidian(i+1)-2
if ismember(m,ax2)==
continue;
end
if y(m)>4
for f=m+1:qidian(i+1)-2
if y(f)<-4&x(f)-x(m)<=1
tq(bj2)=m;
bj2=bj2+1;
end
end
end

end
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% IR EE KR, MEREBMERMNE

b=length(tq);

for o=1:b-1
w=x(tq(o+1))x(tq(0));
if abs(w)<I;

tq(o+1)=tq(o);

end

end

tql=unique(tq);

bl=length(tql);

tq3=(l;

tq4={1;

for o=1:bl
1g3(0)=x(tq1(0));
tq4(0)=y(tq1(0));

end

%Xt R KR B H 0 E K

tqgrade=cell(1,bl);
for v=1:b1
u=abs(tq4(v));
if u<=5
tqgrade{v}="B'";
elseif u<=8
tqgrade {v}="'C";
elseif u<=15
tqgrade{v}=D'";
elseif u<=21
tqgrade{v}="E';
else
tqgrade{v}="F";

end
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end

% EEEZTAREHNRREE

for r=1:bl
if tqgrade {r}=="B'
hB=hB-+tq4(r);
elseif tqgrade {r}=="C'
hC=hC+tq4(r);
elseif tqgrade {r}=="D'
hD=hD+tq4(r);
elseif tqgrade {r}=='E'
hE=hE+tq4(r);
elseif tqgrade {r}=="F'
hF=hF+tq4(r);
end
end
h=[hB,hC,hD,hE,hF];

YR NBEER

disp(filename{ii});
disp(i);

disp(al);
disp(ax3);
disp(ax4);
disp(b1);

disp(tq3);
disp(tq4);
disp(axgrade);
disp(tqgrade);

%Iz H L R 2 Excel &
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end

end

xlswrite('G:\P5.xls',i1, 1 ,strcat(' A',num?2str(s)));
xlswrite('G:\P5.xls', {filename{ii} },1,strcat(' A',num2str(s+1)));
xIswrite('G:\P5.xl1s',i,1,strcat("A',num2str(s+2)));
xlswrite('G:\P5.xls',juli(qidian(i+1)-1),1,strcat('A',num2str(s+3)));
ifal~=0
xlswrite('G:\P5.xls',al,1,strcat('A',num2str(s+4)));
xlswrite('G:\P5.xls',ax3,1,strcat("A',num2str(s+5)));
xlswrite('G:\P5.xls',ax4,1,strcat("A',num?2str(s+6)));
xlswrite('G:\P5.xls',axgrade, 1 ,strcat("A',num2str(s+7)));
else
xlswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+4)));
xlswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+5)));
xlswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+6)));
xlswrite('G:\P5.xls',' &', 1,strcat('A',num2str(s+7)));
end
if b1~=0
xIswrite('G:\P5.x1s',b1,1,strcat('A',num2str(s+8)));
xlswrite('G:\P5.xl1s',tq3, 1,strcat('A',num2str(s+9)));
xlswrite('G:\P5.xls',tq4, 1 ,strcat(' A',num2str(s+10)));
xIswrite('G:\P5.xls',tqgrade, 1,strcat(' A',num2str(s+11)));
else
xlswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+8)));
xlswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+9)));
xIswrite('G:\P5.x1s',0,1,strcat('A',num2str(s+10)));
xlswrite('G:\P5.x1s', J¢', 1,streat("A',num2str(s+11)));
end
xIswrite('G:\P5.xl1s',h, 1,strcat('A',num2str(s+12)));

s=s+14;
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