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《公路建设百问丛书》
      出版说明

    十五期间，交通基础设施建设尤其是公路建设仍将快速发展，

培养与造就一支高水平、高素质的公路施工队伍，是确保公路建设

质蚤的关键。虽然目前公路建设市场相当活跃，公路建设大军也

不断壮大，但广大公路从业人员的技术水平却是参差不齐，既有需

要普及公路基本知识的，也有需要进一步提高的，而他们面临的共

同问题都是:工期紧、任务重，无暇阅读大t书籍来提高自己。为

了解决这一矛盾，提高从业人员的技术水平，解决他们在工作中面

临的实际问题，保证公路建设质t，我社特邀请一批既有丰富实践

经验又有较高理论水平的专家学者，编写一套适合工程一线人员

阅读的《公路建设百问丛书》。该丛书采用一问一答的形式，把广

大工程技术人员在工作中经常遇到的重点、难点、疑点问题分门别

类地罗列出来，一一予以解答。其主要特点是针对性强、形式自

由，读者可带着问题翻阅、迅速找到答案或得到启发，既节省时间，

又增长才干并可在较短时间内成长为岗位能手。本套丛书主要供

公路建设一线的技术人员和管理人员阅读，先期拟推出以下十一

个分册:

    1，公路设计百问 李 嘉 主编

    2.桥梁设计百问 邵旭东 主编

3甲路基路面施工百问 支喜兰 沙爱民 主编

4.桥梁施工百间 刘吉士一张俊义 陈亚军 编

5，桥梁检测与维修加固百问 徐 森 编著

6.桥梁预应力技术百问 李国平 主编

7.隧道设计与施工百问 李宁军 曹文贵 编著



    8.公路建设管理知识百问 杨 琦 主编

    9，公路上程概预算百问 邢凤岐 主编

    10.公路施工项目管理知识百间 廖正环 主编

    11.公路工程质业问题及防治措施百问 王国清 主编

    相信本套丛书的出版，定会受到公路从业人员的欢迎，我们也

将逐步补充完善，使之成为大家工作中的好帮手。

                                              20(J2年6月
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    公路设计是一个涉及因素众多的复杂问题。道路设计除需保

证车辆安全、舒适的行驶要求之外，还濡考虑沿线环境保护，地质、

地貌、气象特征多变，以及区域经济发展状况。因此，设计人员必

须掌握专门的知识，善于利用已有的成果和经验，认真分析当地具

体情况，才能设计和满足各种要求的工程。

    《公路设计百问》构思于2001年，2x02年开始撰写，该书以现

行规范、手册为依据，着重阐述公路设计的基本原理、技术理论和

方法，并充分吸收近年来道路建设的新技术、新工艺、新材料等最

新科研成果。初稿完成后，又参考《公路工程技术标准》(修订“JTJ

001---9'T，征求意见稿)，《公路路线设计规范》(修订“JTJ a} 1---94"

征求意见稿)，《公路路基设计规范》(修订“JTJ 013-95”征求意见

稿)等资料进行补充和修订。全书于2003年4月完成。

    作者根据长期从事道路工程教学、科研、设计、咨询的经历，将

涉及公路设计的诸多问题分门别类加以整理，对设计工作中常见

的、疑难的以及近几年突出的问题作了较系统的回答。全书共九

章，内容包括:设计基础、路线设计、公路勘测、路基设计、路面设

计、排水设计、平面交叉设计、立体交叉设计、交通工程与沿线设施

设计等共437个问题。书中插图和示例有助于读者理解和掌握相

关设计内容。

    本书由湖南大学李弃主编。其中第一、二章由湖南大学冯桂

炎编写，第三、七章由长沙交通学院毛大德编写，第四章由湖南大

学李嘉、李群编写，第五章由湖南大学李嘉、广州大学叶国铮编写，

第八、九章由湖南省交通规划勘察设计院李永汉编写。全书最后

由李嘉定稿。

    感谢陈昌富博士对该书部分条文提出的宝贵修改意见和建

议。感谢研究生方仗帮助绘制了部分插图。本书参阅了大里相关

文献，谨向文献作者表示衷心感谢。



    限于作者水平，书中的差错和不当，敬请读者指正，并将愈见

寄至湖南大学土木工程学院路桥系(邮编410082)0

          作者

2003年8月于长沙岳趁山下

此为试读,需要完整PDF请访问: www.ertongbook.com



目 录

第一幸 设计苍础

第一节 设计控制依据.........·......................................... 1
  1·什么是设计速度?············，···。···。····················....⋯⋯1

、2.什么是设计车辆?························。···，。···...·..⋯⋯。..⋯3
  3甲什么是交通t?什么是车辆折算系数?··················⋯⋯ 6

  4.什么是年平均日交通t?什么是设计小时交通}?···⋯⋯7
  5.什么是远景设计年限? ····································⋯⋯ 10

  6.什么是道路通行能力和道路服务水平? ···············⋯⋯ 11

  7.高速公路设计通行能力怎样计算? ···········，·········，··⋯ 14
  8一级公路和双车道公路设计通行能力怎样计算? ···⋯⋯20

  9·什么是交通组成?···。··························.···⋯⋯甲.⋯⋯24
  10.什么是驾驶员特性?················，·······················一 26

  11.什么是道路安全属性和道路安全审计?···············⋯⋯ 30

  12.什么是公路建设项目环境影响评价和景观与环境设计?

                                                                            32

  13.什么是公路建筑限界?·························，··········⋯⋯33

  14.什么是控制出人?···································，，·····⋯⋯ 35

  15.什么是公路用地范围?····································⋯⋯ 37

第二节 公路网与公路分级 .......................................... 38

  16，什么是公路网?··················，·······················。··⋯⋯3$
  17，什么是公路分级?···························，··········，。···一 39

  18.公路等级怎样选用?·······································⋯⋯ 40

  19.公路改建、扩建和分期修建要注意哪些问题? ······⋯⋯ 41



  2D.什么是国家干线公路?.......................................... 42

  21.什么是国道主干线?·······································⋯⋯ 45

  22.什么是国家重点干线公路?······························⋯⋯ 45

  23.什么是省干线公路?·······································⋯⋯ 46

  24.什么是农村公路(县道、乡道)? ··，，··············，·····⋯⋯ 47

  2s，什么是绕城公路?··········································⋯⋯ 47

  26.什么是专用公路?····································，··⋯⋯‘二49

  27.什么是旅游区公路?············，·······················，··⋯⋯ 51

第三节 公路交通规划 ................................................ 52

  28.什么是公路网规划?，··········，······，，···················⋯⋯52

  29，公路网规划中要进行哪些资料调查和数据采集工作?

        ··············，·····，，，···········································⋯ ⋯ 53

  30.公路网规划中要进行哪些“发展预测”工作?·········⋯⋯ 55

  31甲什么是起讫(OD)点调查? ···············，··············⋯⋯ 5b

  32.公路交通规划中，怎样做人口及经济发展预测? ···⋯⋯60

  33.怎样进行公路交通盆预测?······························⋯⋯ 63

  34.公路网状况分析评价，通常采用哪些指标? ·········⋯⋯71

第四节 公路勘测设计程序 ·......................................... 72

  35.什么是公路基本建设程序?······························⋯⋯ 72

  36.什么是可行性研究?·······································⋯⋯ 73

  37.什么是公路建设项目经济评价?························⋯⋯ 74

  38.怎样进行国民经济评价?.............:......................... 75

  39.什么是财务分析?··········································⋯⋯ 77

  40.什么是敏感性分析?...····································⋯⋯ 77

  41.公路设计阶段如何划分?································，⋯⋯ 78

  42.什么是初步设计?··········································⋯⋯ 79

  43.什么是技术设计?········，···，···，，··························一 80

  44，什么是施工图设计?·······································⋯⋯ 8l



第;t 路线设计

第一节 橄断面组成 ·······················，······-····，·······.··⋯⋯83
  1.公路横断面如何组成? ····································⋯⋯ 83

  2.什·么是行车道和车道? ·。······················，············!‘，二8S

  3什么是中间带和中央分隔带? ·····，·····················⋯⋯ 86

  4。什么是路肩?硬路肩?土路肩? ··············，·········⋯⋯88

  5·什么是路缘带?··‘·································⋯⋯，二。。.⋯89
  6·什么是错车道?·························，·····..···，····.··.⋯⋯90
  7.什么是应急停车带? ，····················。·················⋯⋯ 90

  8.什么是变速车道? ··，··················，····。······!········⋯⋯91
  9.什么是超车车道? ········。·································⋯⋯ 91

  LO·什么是爬坡车道?·····················。··...··一 ，··....⋯⋯92
第二节 视距 ·........................................................... 93

  11什么是视距?··，············································.⋯⋯93

  12.什么是停车视距?··········································⋯⋯94
  13，纵坡对停车视距有何影响?······。········，·········，···，⋯⋯ 9S

  ’14.货车行驶对停车视距有何要求?，·············，···········一 %

  1S·什么是会车视距?·······························.·....·....⋯⋯97
  16.什么是超车视距?··········································⋯⋯ 98

  17.双车道公路上怎样运用超车视距? ··················⋯⋯ 100

  18.什么是横净距? ················!·························⋯⋯101

  19.什么是判断视距? ··········。········，·。·················。一 103

第三节 线形设计······························。···········⋯⋯。··⋯104
  20‘线形设计应遵守哪些一般原则和规定? ，··········，⋯⋯ 1(}4

  21.平面线形中的直线线形有何特性?设计中如何运用直

    线线形? ···‘，····，·‘，，·‘··‘·，·‘-···，···，········，··，··‘·····一 106

  22。什么是最小平曲线半径? ·，················，··········。··一 108

  23.如何确定平曲线最小半径“极限值”? ·····‘。··。······一 llo

  z4。如何确定平曲线一般最小半径? ··········‘····⋯⋯:一 111



2S.如何确定平曲线不设超高的最小半径? ········，···⋯⋯ 1I2

26.怎样合理选定平曲线半径? ·，··，··········，·············一 112

27.为什么在平坡和下坡的长直线(或大半径曲线)路段尽头

  不得采用小半径平曲线? ·······。···········。··，··...··⋯⋯ 113

28.什么是回旋线? ············。·······················。····，·一 114

29，什么是回旋线参数? ···········。·················，······⋯⋯ 116

30.回旋线参数A怎样确定? .............................:1·    ... 118

31.回旋线最小长度如何确定? ····························一 120

32甲在什么情况下回旋线可以省略? ·，··。··········，······一 121

33，什么是复曲线? ··················，···········。·，·········⋯⋯ 122

34，什么是断背曲线? ·。·······················。··········，··⋯⋯ 124

35.什么是反向曲线? ····，··································⋯⋯ 124

3}.什么是回头曲线? ···········，·····························一 124

37，在直线、圆曲线、回旋线组合运用时，其基本形式

  如何运用? ···，·········，·············，··，··，··】，··，··，·····一 126

38，如何运用S形曲线组合形式? ····、···················⋯⋯ ]26

39.如何运用卵形曲线组合形式? ··。·····················⋯⋯ 127

40，如何运用凸形曲线组合形式? ···················。····⋯⋯ 128

41.如何运用复合型曲线的组合线形? ··················。··⋯ 129

42，什么是最大纵坡度? ，·············，··················，···一 130

43.什么是最小纵坡度? ···························。········⋯⋯ 131

44.什么是坡长限制? ·······································⋯⋯ 131

45。什么是平均纵坡? ·········，·····························⋯⋯ 133

46.什么是高原纵坡折减? ····················。············⋯⋯ 134

47.什么是合成坡度? ·，··，·，···，···，··，···，··，··，··。···，··，·一 134

48.怎样选定竖曲线半径? ，·······························，·一 13S

49.什么是平曲线超高? ························。······。····⋯⋯ 137

SO.什么是超高缓和段?超高缓和段应怎样布置? ···⋯⋯ 141

51.什么是平曲线加宽? ···。·············，····。····。········⋯⋯146

sz.平曲线加宽如何设置其缓和段? ，，·····，······，······⋯⋯149

  4

此为试读,需要完整PDF请访问: www.ertongbook.com



53.对平曲线长度有何要求? ······························⋯⋯ 150

54.什么是平纵线形组合? ·································⋯⋯ 151

55.怎样做好平、纵线形的组合?···························⋯⋯ X55

56.在平纵线形布设时，怎样处理好该处的桥隧构造物布设?
                                                                          巧8

57.沿线设施与路线线形如何配合? ·············，·······⋯⋯159

第三t 公 路 勘洲

第一节 公路选线、定线 ............................................. 161

  1.什么是路线总体设计?····································⋯⋯1b1

  2.什么是公路选线?···································，······⋯⋯163

  3.什么是公路定线?··········································⋯⋯165

  4.什么是实地放线?·················，·，···········⋯⋯甲....⋯⋯169
  5.什么是纸上移线?··········································⋯⋯ 170

  6.平原区选线应注意哪些要点?········，，·········，······，·⋯ 172

  7.丘陵区选线应注惫哪些要点?·······················，···⋯⋯ 175

  8.山区沿溪选线应注意哪些要点?························⋯⋯ 177

  9。山区越岭选线应注意哪些耍点?························⋯⋯ 180

  10.采用隧道越岭选线应注意哪些耍点? ···············⋯⋯ 185

  11.山脊线选线应注意哪些要点? ···············，········⋯⋯ 188

  12.高速公路选线应注意哪些问题? ·······，·，···········⋯⋯ 190

  13.路线通过沙澳地区，选线应注愈哪些要点?·········⋯⋯191

  14.路线通过黄土地区，选线应注愈哪些要点?·········⋯⋯ 194

  15，路线通轰泥沼和软土地区，选线应注愈哪些要点?⋯⋯197
  16.路线通过多年冻土地区，选线应注意哪些要点?···⋯⋯ 198

  17，路线通过盐渍土地区，选线应注意哪些要点?······⋯⋯199

  18.路线通过雪害地区，选线应注意哪些要点?·········⋯⋯ 200

  19.路线通过泥石流地段，选线应注意哪些要点?·····，⋯⋯202

  2D.路线通过滑坡地段，选线应注意哪些要点?·。·······⋯⋯ Zikl

  21.路线通过崩塌和岩堆地段，选线应注愈哪些要点?·一 20S

                                                                              5



  22.路线通过岩溶地区，选线应注意哪些要点?·········⋯⋯206

  z3，路线通过高地展地区，选线应注意哪些要点?······⋯⋯2os

第二节 公路勘测外业和内业·...................................... 2.10

  24.什么是踏勘? ·····················介······················⋯⋯210
  2s.什么是初测、定测?·········，·····························⋯⋯211

  26。控制测蚤包括哪些内容? ······························⋯⋯ 212

  27.什么是方位角、方向角、象限角? ···············⋯⋯‘··⋯216
  28.什么是中线测量? ···，···································⋯⋯217

  29。什么是断链? ··························。··················⋯⋯218
  30.什么是横断面测童? ············。·······················⋯⋯ 219

  31.什么是路线调查? ······························，········⋯⋯ 219

  32，什么是路线平、纵面缩图?······························⋯⋯ 220

  33.什么是公路平面总体设计图? ···················‘·····一 220

  34.什么是路线平面图? ·，，···············，·················⋯⋯220
  35甲什么是路线纵断面图? ······························、··⋯⋯ 221

  36，什么是路基横断面设计图? ····...····················⋯⋯ 221

  37.什么是公路用地图? ············⋯⋯，j’·················，一 221

  38.什么是土石方计算? ····································⋯⋯222
  39.什么是土石方调配? ····································⋯⋯ 222

第三节 公路勘测新技术·............................................ 223

  40.什么是摄影测盆?地面立体摄影测童?航空摄

    影测量? ···················································，·一 223

  41.什么是航摄像片?什么是地形图?航摄像片与
    地形图有何区别? ·······································⋯⋯ 224

  42·什么是影像地图?····································.··⋯⋯224
  43，什么是航测选线定线? ·······，··········卜·············⋯⋯ 224

  44·什么是全站测量?·······，······················⋯⋯。··⋯⋯226
  45，什么是GPS? ·······························，·············⋯⋯227

  46.什么是DTM? ··································⋯⋯t’’··⋯⋯229
  47.什么是GAD? ······，···············，······················⋯⋯233



48，什么是线形透视图?全景透视图?复合透视图?

动态透视图? 234

第四t 路基设计

第一节 概论·····································，··，····，····、···，·一 238

  1.路基横断面形式有哪些类型?···························⋯⋯238

  2，什么是路床?············。···································⋯⋯239
  3，路基用土有哪些类型?其工程性质如何?············⋯⋯ 239

  4.什么是公路自然区划?·····························。······⋯⋯ 241

  5.怎样划分路基干湿类型?，·····。······················。···⋯⋯ 242

  6.路基中要承受哪些荷载作用?·····，·················，···⋯⋯251

  7.什么叫路基工作区?工作区范围内有何要求?······⋯⋯253

第二节 一般路甚设计·································⋯⋯。.，二，二。254
  8一般路墓设计包括哪些内容?···························⋯⋯254

  9.填方路基横断面的形式有哪些?··················，·····⋯⋯25S

  10.挖方路墓横断面的形式有哪些’2 ·，·······，···········⋯⋯2S8

  11.半填半挖路基横断面的形式有哪些? ·········。·····⋯⋯259

  12.怎样确定路基宽度? ······························⋯⋯。··⋯2b1

  13.怎样设计路基高度? ·············。···················‘··⋯⋯262

  14.填方路基边坡是怎样确定的? ····。···················⋯⋯2b3

  15.挖方路基边坡怎样确定? ，·····························⋯⋯265

  16.对路堤填料有何要求? ································，⋯⋯268

  17.建筑垃圾等杂填土能否作为路基填料? ·。·······。··⋯⋯268

  18.工业废渣能否作为路基填料? ························⋯⋯ 269

  19.怎样设计粉煤灰路堤? ·································⋯⋯270

  20.废弃石方或开山石料用来填筑路基应注意什么? ⋯⋯274
  21.是否可以采用不同性质的土作为路基坟料? ······⋯⋯276

  22.路基为什么要充分压实?压实标准如何确定? ···⋯⋯276
  23。路基土怎样才能获得良好的压实度? ··。············⋯⋯278

  24.填石路基压实度如何控制? ·······················，···⋯⋯279



  25.路基附属设施包括哪些?怎样设计? ···········，····一 279

  26，怎样进行高路堤设计? ····················。············⋯⋯281

  27怎样进行深路堑设计? ····················。············⋯⋯283

  28.怎样保证陡坡路堤的稳定性? ···········，············、··⋯285

  29.路基填挖交界处应如何处理? ·························一 290

  30.怎样处理山区地基的不均匀性? ······················一 292

  31甲桥头路基设计应注意哪些问题? ·····················⋯⋯292

  32.如何设计桥头搭板? ······································一 294

  33如何设计桥头过渡段? ···，···，，，···，，，。···，，····，······，··⋯ 295

  34,怎样才能获得台背良好的压实度? ··············。···⋯⋯297

  35，有哪些防止桥头跳车新技术? ························⋯⋯298

第三节 特殊路基设计·............................................... 299
  36.特殊路基的定义是什么? ··········⋯⋯‘..········..·⋯⋯ 299

  37.土基翻浆病害是怎样形成的? ·························一 300

  38.季节性冰冻地区(东北、华北、西南)防止路基翻浆可采取

    哪些措施? ················································⋯⋯300

  39，何谓软土地基?我国软土的主要类型和特征是什么?

        ···················一。········································⋯⋯ 301

  40.怎样进行软土地基路堤设计? ·····⋯⋯、······。·····⋯⋯ 303

  41.怎样提高软基路堤的稳定性? ·········。··············⋯⋯ 307

  42.常见的软土地基处理方法有哪些? ··················⋯⋯ 309

  43甲软土地区，构筑物地基应如何处理?······。···········⋯⋯313

  44.怎样设计轻质路基? ·。···································。·⋯ 31S

  45 .泥沼地区路基如何设计? ······························⋯⋯316

  45，滑坡地段路基如何设计? ·····，························⋯⋯ 319

  47.膨胀土地区路基设计有何特点? ···，···········。·····⋯⋯323

  48.黄土地区路基设计有何特点? ···············，········⋯⋯327

第R}节 路甚防护··，···，····，·，·····················，····，·⋯⋯”’二‘332
  49.路基边坡防护有哪些类型?各有何用途? ······。··⋯⋯332

  SO.坡面防护有哪些方法? ·································⋯⋯ 333



  51.植物防护应注意什么? ·························。········一 334

  52.什么情况下采用三维植被网防护? ··················⋯⋯ 334

  53。什么叫湿法喷播? ············，···············，·····。····⋯⋯ 336

  54.什么叫客土喷播? ·····，·································⋯⋯ 336

  SS.什么情况下采用浆砌片石或水泥混凝土骨架植草护坡?

    怎样设计? ·························。······················⋯⋯ 337
  Sb.怎样设计多边形水泥棍凝土空心块植物护坡? ···⋯⋯ 337

  57.什么情况下采用锚杆混凝土框架植物护坡?

    怎样设计? ··、··，··················，······················。⋯⋯338
  sg.什么情况下采用污工防护? ···········⋯⋯，:’··，·····一 339
  59.喷护应注意什么? ，，········，····，···‘，，···，，···，，········一 339

  b0.怎样设计锚杆挂网喷浆(混凝土)? ··················⋯⋯340

  bl·怎样设计护坡?·························，·····，···，一，一，.340
  62.怎样设计护面墙? ····················。··，···········，···⋯⋯ 342

  63.什么情况下采用抹面或捶面? ··。·····················⋯⋯ 344

  64.冲刷防护有哪些方法? ········，························⋯⋯ 344

  65.直接防冲刷措施，设计要点是什么?······，····，······⋯⋯ 344

  46，间接防冲刷措施，设计耍点是什么?··················⋯⋯346

第五节 挡土墙设计·············································。··⋯3S0
  b7.什么是挡土墙?挡土墙有哪些类型? ············。···一 3S0

  68.挡土墙设计时豁要调查什么项目? ·············，····⋯⋯353

  69.挡土墙设计主要收集哪些资料? ···。·················⋯⋯ 3S4

  70.怎样布里挡土墙的位置? ······。··，·····。··············⋯⋯ 355

  71.作用在挡土墙的荷载有哪些?挡土墙设计时常用的

    荷载组合是什么?怎样进行车辆荷载的换算? ···⋯⋯3S6
  72.怎样考虑挡土墙与两端构造物的连接? ······，····，，一 358

  73.怎样考虑挡土墙的排水措施? ·，····················，·⋯⋯ 358

  74.怎样拟定挡土墙的基础形式? ······················。··‘·⋯359
  75。什么叫极限状态设计法? ····························，·⋯⋯ 361

  76怎样进行重力式和半重力式挡土墙设计? ·········⋯⋯ 363



77重力式挡土墙通常进行哪些稳定性验算? ···········一 366

78.怎样进行挡土墙的基础稳定性验算? ···············⋯⋯ 366

79.怎样进行挡土墙的滑动稳定性验算? ·······，········一 368

80.怎样进行挡土墙的倾援稳定性计算? ···············⋯⋯369

81.怎样进行挡土墙的墙身截面强度验算? ·····，······⋯⋯ 370

$2.举例说明怎样利用分项系数极限应力法进行

  重力式挡土墙的设计? ·····。············、··-········，··⋯⋯ 372

83.重力式挡土墙设计应该注意哪些方面? ············⋯⋯ 385

84.怎样进行悬臂式和扶壁式挡土墙的设计? ·········⋯⋯ 386

85.怎样设计锚定板式挡土墙? ，·················，········⋯⋯387

86.加筋土挡土墙的设计步骤是什么? ···················一 391

87.怎样进行加筋挡土墙的构造设计? ··················⋯⋯ 392

88.怎样进行加筋土挡土墙稳定性计算? ···············⋯⋯ 39S

第五t 路 面

第一节 概论······，··················，·····················，······⋯⋯ 405

  1，路面有哪些结构层?·······················，···············，·一 40S

  2车辆对路面的作用力有哪些?·，·························⋯⋯407

  3.什么是标准轴载?什么是车轮荷载计算图示?····一 ，.·4'10

  4.如何进行路面车辆轴载换算?···························⋯⋯ 411

  5.什么是横向分布系数?二:’’································一 411

  6.怎样计算累计当摄轴次刀。,}}} ···························⋯⋯412

  7.怎样对路面进行分类和分级?···········，······，········⋯⋯412

第二节 路面墓层和垫层............................................. 414

  8.路面基层有哪些类型?各自的特点是什么?............... 414

  9.垫层有几种类型?··········································⋯⋯416

  10.半刚性基层有哪些工程特点? ························⋯⋯ 417

  11.石灰稳定土的强度标准是什么?石灰土的强度受到哪些

    因素的影响? ····································。·，·······一 418

此为试读,需要完整PDF请访问: www.ertongbook.com


