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QO Ow@y@ |=Q@ O}OH `tW ẁv 3 'OvwW|t xO=O Q=Qk ,qwtat xm pmW H |=y`tW
=} w M}tpo uOQmxi=[= =@ pmW H |=y`tW `k=w QO "OW O=yvW}B |WQ@ Ctw=kt
QO R}v ?Qwt |xJQ=Bm} |=ypB [18]"OW O=yvW}B CyH wO QO =} l} QO |}=yxr}t
QO =Q |DQ=QL uwRi=Q=@ VwQ |v=QoWywSB u}vJty [19]"OW |UQQ@ Qo}O |WywSB

[20]"OvOQm |UQQ@ =Q xrwm |DNU QF= w p=ta= |OQwt pB l} OQwt

|xWQa =@ xJQ=Bm} |=ypB |L=Q] QO syt C=mv "3
?mQt

|L=Q] s=ovy QO u}vJty "OvwW |L=Q] |@v=H w s�=k |=yQ=@ Q@=Q@ QO O}=@ =ypB u}=
QO =yQ=@ ptLD x@ QO=k =ypB w OQ}o Q=Qk Q_v Ot =yv; |H} QOD CN=U pL=Qt O}=@
pL=Qt u}= [1]'|WywSB QO xOWx�=Q= |x}YwD j@] "OvW=@ CN=U hrDNt pL=Qt
CNU Rwvy uD@ "1 %CU= xrLQt 3 pt=W |Oqwi uD@ ?mQt |xWQa =@ |=ypB QO
|rw 'OQ=O OwHw ,qt=m ?mQt OQmrta "2 &OQ=Ov OwHw ?mQt OQmrta w CU= xOWv
|}=yv Cr=L 0 33 uD@ |v=UWm pwOt 'u=tR x@ xDU@=w C=QF= uDiQoQ_vQO |=Q@
Q@xwqa "CU= xOW O=H}= ,qt=m ?mQt OQmrta w xOW CNU ,qt=m uD@ "3 &CU=
u=R}t w xR=UwQ 'xR=UQ} R C=YNWt j@] O}=@ xJQ=Bm} |=ypB pw] |xv}W}@ 'u}=
x@ QHvt =tO |rYi C=Q}}eD "OwW OwOLt `HQt |=tO x@ C@Uv |}=tO C=Q}}eD
|r=ta= Q=Wi Q=Okt QO Q}}eD ?@U Qt= u}= w CU= xOW xR=UwQ Z=@kv= w \=U@v=
xOW xO=O Q=Wi R} Qm =N hQ] x@ xrwm '=tO V}=Ri= Cr=L QO "OwW|t xrwm x@ R} Qm =N
u}= u=R}t "OW Oy=wN xrwm CWB QO 1l =N sw=kt Q=Wi O=H}= ?@U Qt= u}= w CU=
|}=H@=H� wQ}v pOt R= O}=@ w CU= R} Qm =N hQ] x@ xrwm |}=H@=H R= |a@=D 'Q=Wi
QwO R} Qm =N R= xrwm '=tO Vy=m Cr=L QO u}vJty "OwW xO=iDU= u; u}}aD |=Q@
Q@xwqa "OW Oy=wN O=H}= u; CWB QO 2lQLt Q=Wi R}v Cr=L u}= QO w OwW|t
xH}DvQO w =yQ=@ CN=wvm} Q}e `} RwD ?@U ?Qwt CQwYx@ =ypB u}= CN=U 'u}=
|=ypB QO C=QF= u}= xm CU= xOW x}YwD wQ u}= R= "OwW|t |i=[= |rN=O |=ywQ}v

[21]"OwW |UQQ@ xHQO 25 R= QDW}@ |}x} w=R =@ ?Qwt
=@ u=Um} |L=Q] \@=w[ |=Q=O xJQ=Bm} |=ypB QO xO=iDU= OQwt |=yx}=B
|=ypB QO xO=iDU=OQwt |=yx}=B u}@ x}rw= R}=tD "OvDUy hQ=aDt |=ypB |=yx}=B
xR=UwQ nQR@ |=y|}=H@=H =@ |Q=oR=U |=Q@ =yv; |}=v=wD R= CQ=@a xJQ=Bm} w hQ=aDt

[22]"CU= xR=UQ} R hrDNt |=yCtUk u}@ |@v=H w |rw] |=ywQ}v s}UkD w

Q=DiQ uDiQoQ_vQO |=Q@ xDiQQ=mx@ |}xR=U pOt "4
xWQa u=tR x@ xDU@=w

Cw=iDt =yv; C=YNWt w Q=DiQ xmCU= |vD@ w |Oqwi Kr=Yt pt=W '?mQt xR=UwQ
|yOT} wQU |=yQ=@ CLD ?mQt |xWQa =@ xJQ=Bm} |=ypB p}rLD QO "CU= sy R=
|UQQ@ OQwt uD@ w Oqwi |va} u; |xOvR=U O=wt C=YNWt xm CU= |QwQ[ C@=F
QO xOWO=H}= VvQm w VvD '|rN=O |=ywQ}v R= K}LY w |rwY= |@=} RQ= "OQ}o Q=Qk
pQDvm |=Q@ xm OvDUy |}=yQ=}at xrtH R= xWQa R}N w uD@ QO lQD 'xWQa Kr=Yt

"OvwQ|t Q=mx@ `]kt C}=im
|rw CU= C@=F Oqwi |m}v=mt C=YNWt 'pB |yOT} wQU COt pw] QO
R= |}=yxO}OB OwHw "OwW|t Q}}eD VwNDUO u=tR CWPo =@ uD@ QO C=YNWt u}=

�1� `HQt R= xDiQoQ@� u; |xOvyOp}mWD |=[a= w xJQ=Bm} pB R= |}xvwtv "1 pmW
"�C=Q}}eD |mOv= =@
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Abstract
Construction of integral bridges solves di�culties due to
the maintenance of expansion joints and bearings dur-
ing serviceability, hence, causing the integral bridge to
become more economical compared with conventional
bridges. However, there is some ambiguity in the de-
sign of integral bridges, which has led to some limita-
tions in construction design. Some ambiguities are time-
dependent e�ects, such as creep, shrinkage, superstruc-
ture thermal change, back�ll pressure and soil-bridge in-
teraction.
In this paper, to investigate the above e�ects, two dif-
ferent models were made for sub and superstructures.
Time-dependent internal forces obtained from the su-
perstructure analysis, as well as deck positive thermal
change e�ects, were applied to the substructure.
Integral abutment bridges should be designed under ver-
tical and lateral loads. Also, during the design proce-
dure, gradually, a stage construction mode should be
considered. For composite integral bridges, in which the
deck is made of concrete and steel, three stages of con-
struction should be considered: First, when the concrete
has not yet been hardened and there is no composite
function. Second, when the composite function exists,
but by considering time-dependent e�ects, the concrete
modulus of elasticity is about 0.33 its ultimate value,
and, �nally, when the concrete has completely hardened
and the composite function has been achieved.

The maximum length of integral bridges is limited by
temperature changes. Seasonal temperature change
causes expansion and contraction on a superstructure.
This causes a pressure subjected to abutments from back-
�ll. When the temperature increases, a passive pres-
sure is created behind each abutment, whereas, when
the temperature decreases, an active pressure is created
behind each abutment. For the second case, a gap is cre-
ated between the back�ll and abutment. In the construc-
tion of skewed integral bridges, non-uniform force distri-
bution will exist and lead to additional internal forces.
Therefore, for skewed integral bridges with a skew an-
gle greater than 25 degrees, the temperature and time-
dependent e�ects should be considered "Superstructure
analysis results, for a case study, showed that the pass-
ing of time caused a negative bending moment increase
in supports and decreasing positive bending moment in
the middle of the spans. ACI and AASHTO coe�cients
were used to calculate time-dependent e�ects and con-
siderable di�erences were observed in the results. Using
AASHTO coe�cients gave bigger changes in moment
amount. It can be said that for calculating the amount of
time �dependent deck bending moment using AASHTO
coe�cients, about 30% change will be obtained in results
compared with ACI code.

Key Words: integral bridge, time-dependent e�ects, sub-
structure and superstructure, pushover analysis.
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