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1 　设计资料
跨径：标准跨径　Lk=16.5m，计算跨径
[image: image1.wmf]l

=15.9m (支座0.26×2，缝宽0.04m)
荷载：公路Ⅱ级

　　　车道荷载：均布荷载　qk=10.5×0.75＝7.875kN/m

                集中荷载　Pk=[180+180/45×(15.9-5)]×0.75=167.7kN（弯矩）
                          PΩ =167.7×1.2=201.24kN(剪力)

      人群荷载　　　　　　Por=3kN/m2
桥面净宽：行车道净宽7.5m，人行道宽度2×1.0m
材料：混凝土：预制梁体及桥面铺装C25，填缝C30，细石砼；
      钢筋：直径≥12mm采用HRB335（fy=280N/mm2）用　表示

　　　　　　直径＜12mm采用R235(fy=195 N/mm2) 用φ表示

施工方法：预制梁在强度达到设计强度70%后才容许脱底模、堆放、运输，梁体安装后将接缝处钢筋按图弯折、搭接并用铁丝绑扎，将接缝处清洗、湿润浇筑C30细石砼。

技术标准及设计规范：

　　　　公路工程技术标准

　　　　公路桥涵设计通用规范

　　　　公路钢筋混凝土及预应力混凝土桥涵设计规范

　　　　公路桥涵施工技术规范
2 　计算书
横截面布置：

[image: image2.wmf]
3 　荷载横向分布系数计算
面积：A=2×(15+18)/2×75+20×140=5275cm2
形心：ax=
[image: image3.wmf]5275
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惯性矩：
I=2×
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=2×(21093.75+1262531.25+56.25+70312.5)+4753333.33

=7461321cm4
1、计算1＃梁横向分布系数
支点处：杠杆法


[image: image6.wmf]
对于人群（线荷载）　　　mr=1.5
对于汽车                mq=
[image: image7.wmf]2

1

×0.912=0.456
跨中处：用偏心压力法
　　　　由于本桥5片主梁的横截面均相同，故它们的抗弯惯矩均相等，则
　　　　
[image: image8.wmf]å
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=(2×1.7)2+1.72+0+(-1.7)2+(-2×1.7)2=28.9m
由计算公式（5-32），求得1＃梁横向影响线竖标值为
　　　　η11=
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[image: image17.wmf]
mr=0.7
mq=2×0.294=0.588
2、计算2＃梁横向分布系数
支点处：杠杆法


[image: image18.wmf]
mr=0      （在负影响线区域内）
mq=
[image: image19.wmf]2

1

×1=0.5
跨中处：用偏心压力法
由计算公式（5-32），求得2＃梁横向影响线竖标值为

　　　　η11=
[image: image20.wmf]n
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[image: image28.wmf]
mr=0.45

mq=0.247×2＝0.494
3、计算3＃梁横向分布系数
支点处：杠杆法(与2＃梁基本相同)


[image: image29.wmf]
mr=0      （在负影响线区域内）

mq=
[image: image30.wmf]2

1

×1=0.5

跨中处：用偏心压力法

由计算公式（5-32），求得2＃梁横向影响线竖标值为

　　　　η11=
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[image: image39.wmf] 
mr=0.2

mq=0.2×2＝0.4
荷载横向分布系数汇总表

	梁　号
	支　　点
	跨　　中　(l/4～l)

	
	mr(人)
	mq(汽)
	mr(人)
	mq(汽)

	1(5)
	1.5
	0.456
	0.7
	0.588

	2(4)
	0
	0.5
	0.45
	0.494

	3
	0
	0.5
	0.
	0.2


由汇总表看出，1＃梁除支点附近处荷载横向分布系数略小于2＃、3＃、4＃梁处（小于10%左右），其余均比其它梁不利，故计算1＃梁的内力。

4  内力计算
1、恒载内力计算
主梁恒载集度　  g1=A·δ＝5275×10
[image: image40.wmf]4
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×25中N/m
[image: image41.wmf]3

=13.2kN/m
横隔梁  边主梁：0.75×
[image: image42.wmf]2
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0
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×0.16×25×5/16.46=0.85≈1.0 kN/m
        中主梁：1.0×2=2.0kN/m
桥面铺装：      (0.06+3.75×0.015/2)×7.5×24/5=3.2kN/m
栏杆和人行道：  估算每边5 kN/m　　5×2/5＝2 kN/m
边主梁恒载：　　13.2+1.0+3.2+2=19.4 kN/m
中主梁恒载：　　13.2+2.0+3.2+2=20.4 kN/m
永久荷载内力（边主梁）：

[image: image43.wmf]
Mx= 
[image: image44.wmf]2
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 -x)      Qx=
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各计算截面的剪力与弯矩列于下表

	位置
	剪力Q (kN)
	弯矩M(kN·m)

	x=0
	Q=154.23
	M=0

	x=
[image: image48.wmf]l

/4
	Q=
[image: image49.wmf]2
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(15.9-2×
[image: image50.wmf]4

9

.

15

)=77.1
	M=
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	x=
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 /2
	Q=0
	M=
[image: image55.wmf]8

1

×19.4×15.9
[image: image56.wmf]2

=613.1


2、活载内力计算
（1）冲击系数计算
自振频率　　f1=
[image: image57.wmf]2
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 EMBED Equation.3  [image: image58.wmf]c
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            L=15.9m

            mc=q/g=19.4×10
[image: image59.wmf]3

/9.81=1978
            f1=
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 EMBED Equation.3  [image: image61.wmf]1978
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(C25砼的弹性模量　2.8×104mPa=2.8×1010N/m2)
冲击系数      μ＝0.1767Inf-0.0157＝0.3781
(2)跨中活载内力计算

a、弯矩影响线图与加载图


[image: image62.wmf]
剪力影响线图与加载图


[image: image63.wmf]
b、公路Ⅱ级荷载：
M
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=(1+μ)ξm(qkΩ+Pkyk)= 1.3781×1×0.588×(7.875×
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  　　=741.8 kN·m
Q
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=(1+μ)ξm(qkΩ+Pkyk)= 1.3781×1×0.588×(7.875×
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C、人群：
M
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[image: image240.wmf]（3）l/4处梁活载内力计算
a、弯矩影响线图与加载图　　
[image: image241.wmf]
剪力影响线图与加载图

b、公路Ⅱ级荷载：

M
[image: image79.wmf]4
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=(1+μ)ξm(qkΩ+Pkyk)= 1.3781×1×0.588×(7.875×
[image: image80.wmf]2
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  　　=556.3 kN·m
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C、人群：

M
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(4)l=0处梁活载内力计算
a、剪力影响线图与加载图

[image: image242.wmf][image: image243.wmf][image: image244.wmf]
[image: image89.wmf]
b、公路Ⅱ级荷载：

剪力   Q0=(1+μ)ξ
[image: image90.wmf][
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        =1.3781×1×[0.588×1×15.9/2×7.875-7.875/3×(0.588-0.456)
×(1-3.98/3/15.9) +201.2×0.456]
        =176.7 kN
C、人群：

剪力   Q0=
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        =0.7×[23.85+8.75]
        =22.82 kN
3、主梁内力组合
	序号
	荷载类别
	弯矩  (kN·m)
	剪　力　(kN)

	
	
	支点
	1/4跨
	跨中
	支点
	1/4跨
	跨中

	①
	结构自重
	0
	459.8
	613.1
	154.2
	77.1
	0

	②
	汽车荷载
	0
	556.3
	741.8
	176.7
	150.8
	94.2

	③
	人群荷载
	0
	49.8
	66.4
	22.8
	9.4
	4.2

	④
	1.2×①
	0
	551.8
	735.7
	185.0
	92.5
	0

	⑤
	1.4×②
	0
	778.8
	1038.5
	247.4
	211.1
	131.9

	⑥
	0.8×1.4×③
	0
	55.8
	74.4
	25.5
	10.5
	4.7

	⑦
	Sd=④+⑤+⑥
	0
	1386.4
	1848.6
	457.9
	314.1
	136.6


5  截面设计与验算
1、钢筋选择
[image: image245.wmf]根据跨中截面正截面承载能力极限状态要求，确定钢筋数量，焊接骨架，设钢筋如下图布置
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[image: image96.wmf]s

=30+60.7=90.7mm
h
[image: image97.wmf]0

=1400-90.7=1309.3
翼缘的有效宽度计算
a 按计算跨度计算   b
[image: image98.wmf]'
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=
[image: image99.wmf]3

0
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=15900/3=5300mm
b 按翼缘厚度计算 b
[image: image100.wmf]'
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=b+12h
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=200+12×
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c 按实际尺寸　　　b
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=1700mm
取　b
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=1700mm      h
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判断截面类型：当x≤h
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时为矩形，当x> h
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  因为：f
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)=11.5×1700×165×(1309.3-165/2)

= 3957.4 kN.m>1848.6 kN.m
故可按矩形截面计算抗弯承载力
计算受压区高度
[image: image114.wmf]x
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+189115=0
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钢筋面积　A
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实现配筋　　4Φ22+6Φ28　(=5215.2mm2)
2、跨中实际承载力验算
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)=280×5215.2×(1309.3-74.7/2)=1857.4 kN.m>1848.6 kN.m
　满足要求
3、斜截面抗剪承载力计算
   ①抗剪强度上、下限复核

上限：0.51×10
[image: image139.wmf]3
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 EMBED Equation.3  [image: image140.wmf]k
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     (4Φ28通过支座，a
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下限：0.50×10
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 EMBED Equation.3  [image: image146.wmf]fd
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[image: image148.wmf]3
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×1.23×200×(1400-58)=165.1 kN
剪力设计值最大为支点处457.9kN＜684.4kN，截面尺寸满足要求，但需要配置箍筋和弯起钢筋，其中剪力小于165.1kN部分不需要设置，但仍需要按构造要求配置箍筋。
   ②箍筋设计
　　按公式：　　
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　　P →纵向钢筋配筋率，支座处　p=100
[image: image151.wmf]r
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＿设计由砼与箍筋共同承担的剪力部分　
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选用Φ10双肢箍筋，间距Sv为
　　Sv＝
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③弯起钢筋设计
   第一排弯起钢筋自支座中心至
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   第二排弯起钢筋从第一排弯起钢筋至
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　第三排弯起钢筋从第二排弯起钢筋至
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第四、五排以后弯起钢筋另配2Φ20
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④全梁承载力校核
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   c、第三排纵筋弯起后，弯矩及剪力较核
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 EMBED Equation.3  [image: image204.wmf]v

sd

sv

k

cu

f

f

,

,

)

2

(

r

r

+


       =0.45×10
[image: image205.wmf]3

-

×200×1319×
[image: image206.wmf]195

0039

.

0

25

)

69

.

1

2

(

´

´

+


       =444.7kN>
[image: image207.wmf]d

v

=280.9kN
     
[image: image208.wmf]sd

v

=0.75×
[image: image209.wmf]0

3

45

sin

10

å

-

sd

sd

A

f

 =0.75×10
[image: image210.wmf]3

-

×280×(2×380.1)sin45
[image: image211.wmf]0

=112.9kN
     
[image: image212.wmf]cs

v

+
[image: image213.wmf]sd

v

=444.7+112.9=557.6kN>
[image: image214.wmf]d

v

=280.9kN

 d、第二排纵筋弯起后，弯矩及剪力较核
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[image: image215.wmf]0

=1400-30-42=1328
      
[image: image216.wmf]x

=
[image: image217.wmf]'

f

cd

s

sd

b

f

A

f

=
[image: image218.wmf]1700

5

.

11

8

.

615

6

280

´

´

´

=52.9mm

      M
[image: image219.wmf]ud

=
[image: image220.wmf])

2

(

0

.

'

x

h

x

b

f

f

cd

-

=11.5×1700×52.9×(1328-52.9/2)=1346.1kN.m>1069.9kN
     
[image: image221.wmf]r

=
[image: image222.wmf]0

bh

A

s

=
[image: image223.wmf]1328

200

8

.

615

6

´

´

=0.0139

     P=100
[image: image224.wmf]r

=1.39   箍筋为2Φ10@200(双肢)  
[image: image225.wmf]sv

r

=
[image: image226.wmf]200

200

5

.

78

2

´

´

=0.0039

     
[image: image227.wmf]cs

v

=0.45×10
[image: image228.wmf]3

-

×bh
[image: image229.wmf]0



 EMBED Equation.3  [image: image230.wmf]v

sd

sv

k

cu

f

f

,

,

)

2

(

r

r

+


       =0.45×10
[image: image231.wmf]3

-

×200×1328×
[image: image232.wmf]195

0039

.

0

25

)

39

.

1

2

(

´

´

+


       =429.1kN

     
[image: image233.wmf]sd

v

=0.75×
[image: image234.wmf]0

3

45

sin

10

å

-

sd

sd

A

f

 =0.75×10
[image: image235.wmf]3

-

×280×(2×380.1)sin45
[image: image236.wmf]0

=112.9kN

     
[image: image237.wmf]cs

v

+
[image: image238.wmf]sd

v

=429.1+112.9=542.0kN>
[image: image239.wmf]d

v

=376.6kN




� EMBED AutoCAD.Drawing.16  ���





� EMBED AutoCAD.Drawing.16  ���





� EMBED AutoCAD.Drawing.16  ���





人群荷载





车道荷载





Q0影响线





� EMBED AutoCAD.Drawing.16  ���








� EMBED AutoCAD.Drawing.16  ���


















































































































































































































































































































































































































































































































































































































































































































































PAGE  
-

[image: image248.wmf][image: image249.wmf]_1245499304.unknown

_1245524076.unknown

_1245576573.unknown

_1245581588.unknown

_1245583666.unknown

_1245583926.unknown

_1245584066.unknown

_1245585547.unknown

_1245585845.unknown

_1245589923.dwg

_1245589716.dwg

_1245585719.unknown

_1245585025.unknown

_1245585034.unknown

_1245584804.unknown

_1245584195.unknown

_1245583940.unknown

_1245583952.unknown

_1245583824.unknown

_1245583853.unknown

_1245583899.unknown

_1245583727.unknown

_1245582123.unknown

_1245583556.unknown

_1245583570.unknown

_1245582553.unknown

_1245581882.unknown

_1245581938.unknown

_1245581870.unknown

_1245578329.unknown

_1245581046.unknown

_1245581165.unknown

_1245581426.unknown

_1245581128.unknown

_1245578754.unknown

_1245580997.unknown

_1245578611.unknown

_1245578022.unknown

_1245578246.unknown

_1245578315.unknown

_1245578214.unknown

_1245576723.unknown

_1245577937.unknown

_1245576583.unknown

_1245564002.unknown

_1245568373.unknown

_1245569295.unknown

_1245569442.unknown

_1245569467.unknown

_1245569429.unknown

_1245569192.unknown

_1245569243.unknown

_1245568392.unknown

_1245565178.unknown

_1245565331.unknown

_1245568342.unknown

_1245565214.unknown

_1245564533.unknown

_1245564543.unknown

_1245564112.unknown

_1245524656.unknown

_1245563455.unknown

_1245563884.unknown

_1245563937.unknown

_1245563748.unknown

_1245563432.unknown

_1245524683.unknown

_1245563114.unknown

_1245524092.unknown

_1245524174.unknown

_1245524495.unknown

_1245524130.unknown

_1245505613.unknown

_1245512823.unknown

_1245519757.unknown

_1245519857.unknown

_1245519822.unknown

_1245519842.unknown

_1245519801.unknown

_1245518984.unknown

_1245519615.unknown

_1245519676.unknown

_1245519247.unknown

_1245519322.dwg

_1245515190.unknown

_1245515366.unknown

_1245516835.unknown

_1245516858.unknown

_1245515588.unknown

_1245515247.unknown

_1245515048.unknown

_1245515112.unknown

_1245515014.unknown

_1245506962.dwg

_1245511718.unknown

_1245512370.unknown

_1245512498.unknown

_1245512753.unknown

_1245512209.unknown

_1245512329.unknown

_1245512178.unknown

_1245511747.unknown

_1245511585.unknown

_1245505876.unknown

_1245505938.unknown

_1245505786.unknown

_1245502533.unknown

_1245505522.unknown

_1245505567.unknown

_1245505578.unknown

_1245505546.unknown

_1245502999.dwg

_1245505407.unknown

_1245505440.unknown

_1245503010.dwg

_1245505360.unknown

_1245502965.dwg

_1245502980.dwg

_1245501804.unknown

_1245502144.unknown

_1245501775.unknown

_1245482536.unknown

_1245484925.unknown

_1245486199.unknown

_1245499005.unknown

_1245498925.unknown

_1245498592.unknown

_1245498912.unknown

_1245486466.unknown

_1245485964.unknown

_1245486103.unknown

_1245485918.unknown

_1245484689.unknown

_1245484773.unknown

_1245484904.unknown

_1245484739.unknown

_1245484217.dwg

_1245484498.unknown

_1245484536.unknown

_1245482639.unknown

_1245484097.unknown

_1245478860.unknown

_1245480586.unknown

_1245480812.dwg

_1245482468.unknown

_1245480605.unknown

_1245479792.dwg

_1245480426.dwg

_1245478909.unknown

_1245413647.unknown

_1245478718.unknown

_1245478772.unknown

_1245440842.dwg

_1245477988.dwg

_1245478350.unknown

_1245478385.unknown

_1245478111.unknown

_1245440147.unknown

_1245440238.unknown

_1245433194.unknown

_1245434768.unknown

_1245440119.unknown

_1245433034.dwg

_1245412486.unknown

_1245413464.unknown

_1245412071.dwg

