The most important public works were without doubt the construction of the vast road network that permitted the territorial expansion and organisational integration of Tahuantinsuyu. As Pedro Sancho states: “One of the greatest works the conquerors saw in this land was these roads”
The Inca royal highway was a wonder of Bronze Age engineering that unified the empire physically and conceptually. Built using wood, stone, woven and bronze tools, and without benefit of precise surveying equipment or draft animals, the network linked together about 40,000 km of roadway. Roads were not limited to the interior of Tahuantinsuyu and the Cuzco area as one might expect. Along the east a few roads ran well beyond the last significant Inca state sites and into the jungles or plains, where they seem to have been used to aid military expeditions or to establish ties with people beyond Inca control

The road network formed a lattice of at least 23,000 km (14,000 miles) over some of the earth’s most rugged terrain.

The evidence that is available suggests that upgrading the roads became Incan policy as early as the reign of Thupa Inca Yupanque and that many of the tampu and road sections were built during the same period.

The Inca road system carried out many activities that to us are rather separate functions. It is as if one large entity were to replace our: rail, air, and road networks, as well as the postal and telephone network.

There were two principal trunk roads. One extended through the highlands, from south to north, while the second connected the coastal valleys. Numerous subsidiary raods connected these two trunk routes, linking the coast with the highlands and continuing to the jungle regions. 

To the Incas themselves the Inca Nyan (road system) was a complex administrative, communication and transport system. It was a device to describe the empire’s four basic divisions; one main road ran out of Cuzco to each quarter. Inca roads recalled state geography by recalling places and peoples according to their position on a road

. These routes were indispensable to the Inca regime for the mobilisation of its armies; the massive transfer of populations under the mitmaq system; and the transfer of produce harvested on state lands, and paid in tribute, to the storehouses in the administrative centers. Soldiers, porters and llama caravans were prime users of the network. Inca political organisation required roads and related facilities to transport its officials, administrators, judges, runners, messengers and other devices of state control

.It has often been commentated that the central Andean roads of the Incas were far more ostentatious than was needed merely for the purposes of travel. It has even been suggested that the intent of the elaborate design may have been in part to impress travellers and workers called to the central Andean Incan homeland for labour service. 

To conquered populations throughout Tahuantinsuyu, the roads were an omnipotent symbol on Inca power and authority. There were probably very few individuals subject to the Inca state who had never seen an Inca road, even though many of those people would have never, or rarely, seen an Inca from the region around Cuzco. Subject populations also understood that the roads were built and maintained with their labour as part of their obligation to the Inca state. 

There has been no recent attempt to calculate the length of the Inca road system – Hyslop, p. 215

Many Inca roads remain to be discovered and, because of this, the size of the Inca road network cannot be evaluated merely by adding together the lengths of all those roads currently known

Road surface of sand:
Little or no formal construction:  

1. Road was usually marked by a row of wooden posts marking out the path – such as that between the valleys of Zanya and Jequetepeque. 

2. Footpath of disturbed sand – no formal construction techniques whatsoever
3. Row of stones –between the Peruvian north coast valleys of Jequetepeque and Chicama, the Inca road was found to be marked by a single row of dark coloured stones on the light coloured sand surface of the desert.

Formally constructed:
1. Roads with sidewalls of stones, adobe or taipi: These roads never penetrate far into the desert. In areas where stones litter the surface they were removed from the roadbed and used to construct sidewalls. In areas with no stones adobe or tapia sidewalls were constructed (requiring the presence of nearby water sources however) or else sand was piled up no more than a metre high

2. Roads with margins marked by single rows of stones: example of this is the road between Chincha and Pisco. Route is approximately 10m wide and probably of pre-Incan origin but the finished road was Incan because it directly connects the two Incan sites of La Centinela and Lima La Vieja. The stones scattered on the desert surface between Chinca and Pisco are quite rare, and therefore the construction of sidewalls would have required significantly more labout than a single row of stones.

3. Roads marked by the removal of stones from the roadbed: Example of this is segments of the Incan road that crosses the Atacam desert in Norhtern Chile. Cleared stones were not used to build a sidewall – but merely cast into the desert beyond the parameters of the road.

Road surface of rock:
In the Andes there was often no alternative but to traverse surfaces of solid rock. Only one type of Incan road traverses solid rock: a path worn into the stone. Roads over rock tend to lack formal elements of construction because altering the surface would be a monumental task – they only take on aspects of formal construction when they confront steep slopes.

Road surface Agricultural Terrain:

The single outstanding characteristic of these roads is their use of high sidewalls – usually built up to a height of between 1-2metres. On the coast these walls are usually constructed of Tapia and in the mountains of stone. The roads are rarely wider than 3 metres – probably because of a reluctance to sacrifice agricultural land.

Road surface Grass:
Roads built in these areas (usually in high areas above which agriculture is feasible) are some of the most impressive and well preserved segments of the Inca road system. Sturdily built to withstand the extreme weather conditions of the Andean heights. These roads lack sidewalls but their construction does include stone paving and stone channel drainage devices.

Road surface: inundated surfaces (such as swamp)
Considerable effort was sometimes invested in building waterproof roads.  Techniques used include: stone paving, drainage channels and building causeways (road beds elevated with earth fill). The most famous examples of Inca causeways are to be found in the Cuzco region.

Road Surface slopes:
Up and down slopes:    the road was built as either: a ramp, in a zigzag fashion or in the manner of a staircase. Steps were usually constructed using field stones embedded in the earth but occasionally steps were carved from the rock surface itself, using, as Cieza de Leon describes it, “picks and fire”.
Side slopes:  When the road was to built along the side of a slope the usual method of construction involved the use of retention walls in order to protect the road from mountainside collapse.

(descriptions of road types can be found in Cobo’s History of the IncaEmpire at pp. 224-7)
Readily available road construction materials were used when possible, but their absence was not a factor in whether a road would be built. Inca roads ranged from simple footpaths to well constructed highways. If the materials were not readily available to pave the road with stone then the road was constructed in a different fashion – but it was still constructed.  

There is evidence that the Incas built roads using pre-Incan road and path networks. These roads tend to have been in the central part of Tahuantinsuyu where pre-Incan people (such as the Wari) had developed earlier states that built roads. However, even in these areas there are extensive Inca roads for which there is no evidence that there pre-existed pre-Incan constructions – and at the northern and southern extremes of the empire the roads appear to have been originally Incan. A prominent new road was constructed through Chile’s Atacama desert, for example, as well as alongside the Nudo  de Azuay in the Ecuadorian paramo, on the Peruvian puna south of Huanuco Pampa, and along the western margin of lake Titicaca.
There is also no evidence that the Incas used any road building techniques that were unknown to pre-Incan civilisations. The true innovation of the Incas was to extend the system of formal road-building into areas of the Andes where it had never been seen before. The evidence is still too limited to determine to what extent the Inca road system was inherited from earlier Andean cultures – while the use of earlier road networks appears to have been important in certain regions, in others it does not appear to be a significant factor at all.
Bridges:
Throughout the Incan empire there was no single bridge-building technique employed. Father Jose de Acosta informs us that “the Indians use a thousand ways to cross rivers”

Bridges with stone superstructures
The distance spanned by such bridges was rarely more than 1-2 metres, the construction of such bridges was usually restricted to places where the water’s flow was limited or sporadic. 

Bridges with wood superstructures
These bridges were particularly useful for spans of not more than 14metres – as it was very difficult to obtain tree trunks that were longer than this.

Suspension bridges
The suspension bridge is undoubtedly the most well-known of Incan bridge construction. This type of bridge could be used to cross the gorges that are common in the Andean terrain, and they could also cover distances much greater than wood or stone bridges. These suspension bridges were an impressive sight to both the Spaniards and natives alike. Garcialso de la Vega claims that some groups of Indians in Kunit Suyu were reduced voluntarily to submission to the Inca Empire merely at the sight of such a bridge.

(show slide)

Oroyas: hanging baskets
Undoubtedly the most terrifying Inca method of crossing rivers was the oroya – consisting of a basket suspended from a cable connected to both sides of the river. These were easier to construct than suspension bridges and could cover greater distances. The problems with oroyas were that they were much more unsafe and they had a limited carrying capacity.

Floating bridges
This type of bridge was extremely rare and appears to have been restricted to the Lake Titicaca region. They were bridges that were built on top of pontoons of floating reeds and they required constant upkeep, with full renovation every 6 months or so.
